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LOWER SLIDE ON PRE-LOADED 
PRECISION BALL BEARINGS 


CINCINNATI 


CINCINNATI THE INFEED DIAL CAN BE ADJUSTED 


FOR FINE INCREMENTS OF CUT AND. 


THE SLIDE WILL MOVE BY PRECISELY 
THAT AMOUNT — BECAUSE “ST . 


CINCINNATI MILLING MACHINES LIMITED 


Birmingham, 24 
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we are licensed’ ‘py 
which certifies that® "Zirte Alloy Diecastingséain 
of British Stap@ieiaean 


pe the Kite Mark 
the requirements 


in addition to B.S.|. control of zine allo astings produced by us—all 


our production in other metals is subjected to strict quality control by 
our own Metallurgical Laboratory 





the high standards we have imposed 


cost you no more 


DYSON & CO., ENFIELD (1919), LTD. 


SOUTHBURY WORKS PONDERS END MIDDLESEX 


TEL: HOWARD 1484 
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Oiling the wheels of industry— 





—_— 


When replying 


TUBE WORKING 


For every modern industrial process there is a 
specialised grade of Sea Shell Lubricant. 


Copies of this advernsement (in colour) can be obtained from Shell-Mex and B.P. Ltd. 


to advertisements plea mention the Journal 
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This line of H.M.E. Open Front Presses, installed 
at the National Cash Register Company’s Dundee 
works, is producing a multiplicity of intricate com- 
ponents for the latest type of business machines. 


Our Technical Representative will be pleased to help and 
advise you regarding the range of H.M.E. Open Front 
and Double Sided Presses from 6 to 300 tons capacity. 


HORDERN. MASON & EDWARDS LTD. 
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Our new premises, contemporary in pian and conception, are rapidly nearing completion. 
In operation, extensive administrative offices, showrooms and stores facilities, will speed the rapid 
handling of stock and enhance still further the renowned ‘M & C’ service to industry. 


A fitting home for Britain’s Foremost Distributors. 


Monks & Crane Ltd 


BRITAIN’S FOREMOST DISTRIBUTORS 





* Garretts Green Lane - Sheldon - Birmingham 
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‘HABEGGER’ 


SWISS PRECISION LATHES are designed and 
built to meet standards of utmost accuracy in 
machining all kinds of metals, 


Principle Dimensions— 


Height of Centres es we ei 4” 
Distance between Centres sige in ae 
Spindle Bore ig 


Spindle Speeds 60 to 1,500 r.p.m. in 12 steps 


THE ‘HABEGGER’ RANGE of Sliding and Screw- 
cutting, Capstan and Second-Operation Lathes, as 
well as other models built to the same high 
standard, are available. 


EARLY DELIVERY - 
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Type DLZ No. 600 W20/W25 RG. 





AFTER SALES SERVICE - KEEN PRICE 





Th ‘ZLWICKY-AMIET?’ precision pRILL GRINDER 





For fully descriptive leaflets on these machines please write to:- 


G. ZWICKY (LONDON) LTD. 


LONDON ° S.W.I - Tel.: ViCtoria 0370 


193 - VICTORIA STREET 








Zp) 


MODEL 03-6 


for drills of diameter ranging from 


" " 
"008" to *25 
left hand, right hand or straight flute; 
Point angle from 60° to 180°; 
Cutting angle from 0° to 30°; 
Centring accuracy ‘0004’. 


The drill is ground on the FOUR-FACET principle, which gives a 
keen, clearly defined cutting edge as shewn below:- 


Shad 


ek. We 














The Institution of Production Engineers Journal 


\ Sa. . 
Ye (e 
¥ 
A 
: 
D 





TENS! DABLE L STEEL 
“HARDENING AND TEMPERING 





Typical high _tempeétature properties 


Stress to give rupture in 300 hours: 36 tons per square inch -at 400°C 
27 tons per square inch at S00°C 


Stress to give rupture in £000 hours - 35 tons per square inch at 400°C 
26 tons per square inch at 500°C 


Stress to give 1% total strainin 10 hours: 26.4 tons per square inch at 500°C 


Typical room temperature properties 


Max. stress - 43 tons per square inch L. of P. - 23.4 per square inch 
0.1% P.S. - 29.3 tons per square inch Elongation - 28. 5%.on™4#4/A 
. “BE” - 13,650 tons per square inch ~ 
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Full design data available on request 


SAMUEL FOX & COMPANY LIMITED 


Associated with The Unsted Steel Companies Limited 
STOCKSBRIDGE WORKS - Nr. SHEFFIELD - ENGLAND 


When replying to advertisements please mention the Journal 
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The best bright steel 
bars bar none! 


As steel stockholders Macready’s Metal Company 
meet the pressure of an intensely competitive 
industry with stream-lined service and the highest 
quality stocks. 

Twenty well known lines are handled in the large 
and efficiently planned warehouse in Pentonville 
Road, ensuring fast delivery and exact response 
to the customer’s specifications. 

Known throughout the steel industry, Macready’s 
Usaspead Service is a guarantee of quality, 
accuracy, and prompt delivery. 


MAGREADY’S METAL COMPANY LTD 


London's Leading and Largest Steel Stockholders 
“Usaspead” Corner, Pentonville Road, London, N.1 - Tel: TERminus 7060 (20 lines). Telegrams: Usaspead, London. Telec. 2-2788 
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FOR GENERAL ENGINEERING 


Made to British, Continental 


BUSHES FOR PLATE JIGS 
Specially developed for jigs made 


BUSHES FOR GLASS FIBRE JIGS 


and American specifications. 


The largest standard stock range in 
the United Kingdom ... . plain, 
headed, serrated, fixed and _ slip 
renewable types. Hardened, ground 
and lapped to the highest standard. 


from thin sheet metal, as widely 
used in the aircraft industry. Full 
range of bore sizes. 


With the extensive use of glass fibre 
and laminate plastics in jig construc- 
tion we have developed a range of 
special bushes designed to afford the 
most rigid anchorage, radially and 
axially. The recessed serrated type for 
moulded jigs has already been widely 
adopted and can be supplied in a 
complete range of bore diameters 








TALBOT TOOL CO. LTD. 


Sales Division: 87 BOROUGH HIGH STREET, LONDON, S.E.1. Phone: HOP 3722 





























ad 
< 
Zz 
o 
ra 
<q 
z 
































== 


x 


eS eee 


" 


‘ 


The “Complete R Range. . 


OF Wise MULTI-SPINDLE AUTOMATICS 


ig A | automatic 
1d demands 


Wickman range of 

: Pnearly twenty years’ 
on service to the metal- 
iate and lasting solution 
Sits. and the handicap 


machines of their class, 
anaey attachments, 


‘production up to. 


for castings, forgings ' 


sn autosetting inacKadee? 
ie simple adjustment of - 


; fast ieee: production of repetition —. be 
to be exhibited at the International = 
; machine demonstrating under actual a2 


Bar capacity — 
round <* 
Bar feed stroke ars 4 
Feed sche maa ace « 
Spindle speed range in eae : 
steps, t.p.m. “es “a 
Range of cycle times . 
Overall dimensions ... 


Approx. nett weight <.. 
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ACY 
itypes of machine tools are produced to closer toler 
an the Wickman Multi-Spindle Ai ; and stringe 
Section tests are carried out to ensure f ery significa 
nt pet every machine completely mi e high standard 


rently agcurate themselves, they therefore produc 
rately, according to users in fact, “‘ more accurately 
chines of their kind.’’ 


ch b Sa Up 


= continual search for higher and yet higher outpu 
&Set-up makes its contribution. Production shops co 
2c with gga to long batch production, therefore, loc 
r hanige-over from job to job, and with the Wickmz 
t imcorporation of the Wickman auto-setting me 
: tool feed strokes and bar feed to be set in 
"Minutes without changing cams, and because te 
are interchangeable between many stations 4 
stween machines in the series, their selection and applicatic 
ooling Hercblity 
Independent tool slides mean unrestricted tooling po: 
sibilities. Five independent end-working slides made a c 
two integral upper independent slides, the centre block, 
two auxiliary slides applicable to the centre block on si 


spindle machines, plus independently operated cross slide 
provide for every possible tooling contingency. 


4 Dependability 
The record of we ae autos in the field is a proud or 
Years of single- and double-shift duty in this country ar 
abroad, frequently with semi-skilled labour, and always 
high production conditions, testifies to their high quality a 
construction. , F: 
t-hand experience of the daily treatment 
Seg znachine tools has enabled Wickman 4 
into vital parts, strength and TObuMRS far 
ever rm to be required. 


While appeals for urgent service are i 
sometimes takes its toll. When it does Wick 
thin oving and quickly. 

The best testimony to the quality of ¥ 
provided by existing users, to whom more than I OL 
of new machines is regularly delivered in the ap of 
orders. ® 
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NEW NORTON ‘K’ BOND 


for CARBIDE GRINDING 


brings you a significant saving 
in over-all grinding costs! 


Keeping pace with the development of cemented carbides, Norton 
laboratories have evolved a new bond for CRYSTOLON grinding wheels. 

It has been called ‘K’ Bond. In addition to bringing you a new 

conception of uniformity in vitrified silicon carbide wheels, ‘K’ Bond gives 
you a high rate of stock removal and cool, cool cutting. Kind to tools, it 
already has users reporting valuable savings because ‘K’ Bond Wheels 

are less liable to crack the carbide tips. 


Key features of K’ Bond Wheels are: 
* CLOSER, MORE UNIFORM GRADE CONTROL 
* FASTER, COOLER CUTTING 
If you have not 
*« LONGER LIFE already received 
* 





. one SEND FOR 
LESS LIABILITY TO CRACK THE CARBIDE YOUR COPY 
OF THIS 
LEAFLET. It 


NORTON ABRASIVES aoa 


Recommended 
Specifications 

of wheels for 

Test ‘K’ Bond Wheels for yourself. many popular machines, 
Talk to your Nortcn or Alfred Herbert Representative, or write te: 


NORTON GRINDING WHEEL COMPANY LIMITED nadine 


WELWYN GARDEN CITY, HERTS. Telephone: Welwyn Garden 4561-9. ALFRED HERBERT LIMITED, COVENTRY 
$257/K 








cae | 3 ‘ss ef 





are 


your methods 


outmoded ? 


you would not travel very far, very fast 
in this today—your production however 
can travel faster and further if you use 


JESSOP-SAVILLE-CUTANIT TIPS AND TOOLS 


(A Metro-Cutanit Product) 
Remember Green Tools for Stee! Cutting 
Black Tools for Cast lron—Non-Ferrous and Non-Metallic Material 


JESSOP-SAVILLE 


We Expand Our Business by Expanding Yours 


Visit our Stand No. s09, 1st. 
Floor, Empire Hall. We are 
operating a tool regrinding 
ae and reconditioning service for 

the use: of. other exhibitors 

Enquiries to:- SMALL TOOL WORKS, PORTLAND STREET, SHEFFIELD, 6. demonstrating their machines 
with cemented carbide tools. 


} J SAVILLE & CO LTD | 


TIPS AND TOOLS 


— 
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INTERNATIONAL 
MACHINE TOOL 
EXHIBITION 1956 


June 22-Juty © 
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B. O. MORRIS LTD. 
MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
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Equip your loolroom with the 





International 
Machine Tool 
Exhibition 
Olympia 

june 22—July 6 







A TYPICAL EXAMPLE OF 
WORK PRODUCED 





Hardened Tool Steel 


139 mins. 


Tungsten Carbide 


310 mins. 


This is the 
only machine on 
which such speeds 

and precision 

are possible 


Ask for detailed 
quotation 


Roce WEE OCKWELL 


WELSH HARP, EDGWARE ROAD, LONDON, N.W.2. TELEPHONE: GLADSTONE 0033 


ACHINE TOCL Te 
GLASGOW—TELEPHONE MERRYLEE 2822 





STOCKPORT-TELEPHONE STOCKPORT 5241 - 





«a ie BIRMINGHAM —TELEPHONE SPRINGFIELD 1154/5 - 
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Hawley have pertected a method of quantity-producing preforms—which are 
both strong and durable—from reintorced cellulose and natural fibie.. by 
this method, one-piece pressings of a diverse nature can be produced, 
often to extremely complex shapes, most economically. And here are a 
tew ways in which you can utilise them. Somewhere in the manulacture 
| your products you are employing light metal and other relatively 
expensive materials to.do jobs that can ‘be equally well done—at less cost— 
by a Hawley preform. You are, too, using metal or plastic for many 
product exteriors, cabinets, cases and the like, when a less expensive—-and 
often superior—means is open to you. 
In view of the great industrial potential of this new technique, Hawley 
Products invite your enquiry regarding possible applications in your partic ular 
field of industry. 


| 


moulded fibre preforms for industry 


HAWLEY PRODUCTS LTD GARMAN ROAD, PARK ESTATE, TOTTENHAM, N.!7 TOTtenham 3262 





UNBRAKO SCREWS COST LESS THAN TROUBLE 


UNBRAKO SOCKET SsCheew CO... LIG ' COVENTRY * ENGLAND 
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This advertisement is No. 2 
of a series showing 
Sogenique craftsmanship. 


me 


dMeted- 


craftsmanship counts... 


Wherever high-precision machine tools are used, the replacement 
of worn parts is recognised as an essential part of sound main- 
tenance. In order to provide an efficient service to owners, Sogenique 
(Service) Ltd. maintain a staff of highly-skilled craftsmen for the 
servicing and rebuilding of Société Genevoise machines. 

The illustration shows Mr. C. Lathall thread grinding a worm-shaft 
for a high-precision dividing table, an operation requiring great 
skill to give smooth precision to all its movements. 

This skill is the basis of the high-quality work of Sogenique (Service) 
Ltd. — a service which covers the installation and maintenance of 
Societe Genevoise jig boring and milling machines, as well as the 


training of personnel in their operation. 


Sogenique (Service) Ltd. 


NEWPORT PAGNELL BUCKS. TELEPHONE NEWPORT PAGNELL 246 








When replying to adverttsements please mention the Journal 





ACCURACY 
ata glance 


With projection screens arranged on the bed, hori- 
zontal head and cross-rail, this extremely accurate 
jig boring and milling machine is capable of high 
output in large-capacity precision work. The 
projection screens show magnified images of the 
standard scale graduation lines, enabling a high 
degree of setting accuracy to be obtained together 
with exceptional ease of operation. 

The spindle running true to within .00005 inch 
(0.001 mm.) of very robust design revolves in rigid 
reinforced tapered roller bearings of GSIP manu- 
facture. 

For permanent working accuracy, the elevating 
screws of the cross-rail are hydraulically relieved 
before being electrically driven, so that the upper 
flanks of the threads on which the cross-rail rests 


are not subjected to wear. 


The installation and service of this machine is 
carried out by the Area Engineers of Sogenique 
(Service) Ltd., under the GSIP guarantee. 

For literature or further information please 
write or telephone Temple Bar 2126. 
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Viewing screen on cross-rail. 


Viewing screen on horizontal head. 
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machine products limited 


The Institution of Production Engineers Journal 


this 
needs 
looking 


[SEOs by all design engineers 


















M.P.L. have produced a Sintered Metallic Components 


by Mlachine 


booklet setting out the 





Products bimited 


Rs 


nature of the sintered metal 








process and the application of 
its products within industry. It By employing an extremely advanced technique, 
is a technically informative, well Machine Products Limited are able to supply 
illustrated work which provides British industry with precision sintered metallic 
an excellent introduction to this components of superior strength and heavy 
important development in powder 
metallurgy. Design Engineers are MPL components are favourably comparable 
invited to request a. copy of M.P.L. to equivalent piece parts produced by 
publication No. 61. machining from the solid and it is here 
that the major economy is offered. 

For, by cutting down appreciably the 
amount of machining required, MPL 
sintered metallic components provide 

industry with an excellent means 

of effecting a substantial 
Kembrey Street, Swindon, Wilts. release of capital plant. 


One of the Plessey Group of Companies 


@ mP..t 


duty durability — in an almost infinite variety. 








The . 
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Grinding Wheels byC ARBORUNDUM 


for All Foundries 


Metal is removed by swing frame equipment at about 12 times the 
rate attained with a portable machine, and about 3 times the rate 
possible with a floorstand grinder. This is due to the mobility of 
the swing frame machine, in conjunction with the much higher 
grinding pressures that can be applied with it, compared with any 
other equipment. Heavy grinding pressures, and consequently high 
rates of stock removal, make exacting demands on grinding wheels. 
CARBORUNDUM have therefore devoted many years to perfecting 
ranges of high-speed and low-speed grinding wheels for use par- 
ticularly in swing frame grinding machines. These wheels, in all 
standard sizes and catering for all ferrous and non-ferrous metals, 
are always available from stock. 


High Rates of Metal Removal 
from Ferrous & Non-Ferrous Castings 
Long Service Life 


Fettling a large gear blank with one of the latest high-speed grinding wheels by CARBORUNDUM 


Bonded Abrasives by CA RBORUNDUM 


THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER 17 PHONE: TRAFFORD PARK 2381 
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Soule Hewardl 


extends a cordial invitation to inspect 


the very extensive range of MACHINE TOOLS 
at his NEW SHOWROOMS. 














2 MILES 
FROM CENTRE 
OF BIRMINGHA 


STANLEY HOWARD L° 
73 DEVON STREET 
SALTLEY BIRMINGHAM 7 


Tel: aSTon 1275 





We should be very happy to discuss YOUR 
particular machine tool requirements 
and demonstrate some of the machines 
we now have on show. Details of 
some of the leading makes, for which 


we are agents, are listed below. 


Special Purpose machines— 
by-Bammesberger & Co. 









Fine Boring machines— 
by Boneham & Turner Ltd. 


Cylinder Boring machines— 
by Deragne Freres. 


Shellmoulding machines, tracing 
and copying units— 
by Fairbairn Lawson Combe Barbour Ltd. 


Plain and Universal Grinders— 
by Gendron Freres. 


Jig Boring machines— 
by Hermann Kolb. 


Optical Rotary Tables— 
by Schenk & Co. 


Plain and Automatic Internal 
Grinding machines— 
by Maschinenfabrik Spandau. 


Tooth Rounding machines— 
by Stenzel & Co. 


Vertical Multispindle 
Automatics, Horizontal Single 
Spindle Automatics— 

by Tavannes Machines Co. 


Plain, Vertical and Universal 
Milling machines— 
by Wanderer-Werke. 
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By permission of the Trustees of the t.state of Sir Arther Conan Doyle. 








MISERY AW ALS, 


? 


Something interesting is going 
on at Adcock and Shipley’s. 
New developments afoot, 
new machines on the way, 
and new ideas from the people 
who specialise in 
producing the finest 
milling machines 


money can buy..... 


Make a note now of the 
Adcock and Shipley Stand Number 
at the International 
Machine Tool Exhibition 


(June 22 — July 6). 








\ STAND 216 
EMPIRE HALL - OLYMPIA 


ADCOCK AND SHIPLEY LTD., 


P.O. BOX 22, ASH STREET, LEICESTER 
Telephone: Leicester 65154-6 
Telegrams & Cables: Adcock, Leicester. 


When replying to advertisements please mention the Journal 
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The application of electronic profile turning and boring 
equipment to the Webster and Bennett range of vertical 
boring mills opens up a wide new field of uses for these 
versatile machines. Although specifically designed for 
copying applications, when not required the electronic 
control may be disengaged and the machine operated as a 
standard machine under mechanical control. 

Machine capacities range from 36” to 72” chuck diameter, 
and machines can be supplied with or without the electronic 
profiling equipment. 





WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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% Inserted blades in heavy forged steel bodies. 
% Readily available replacement blades at low prices. 
% Guaranteed by Britain’s largest producers of carbide tools. 
* Screw releasing wedge clamping, simplifying blade renewal. 
* Tipped with Britain’s longest lasting carbide — Wimet. : 

STANDARD CUTTER LIST 3 — ae Bey 


HI-TEN ror steeis 




















Number Price Price 
Dia. of Cutter Blades a Werks 
Blades Complete Each 
é « @ «< « @ 
6” 6 ‘es 0 1 8 6 
v 8 25 10 0 1 8 6 
10° 10 To ee 

















Standard Spindle Nose Fitting 


FERROMILL [OR CAST IRON AND 









































Number Price Price 
Dia of Cutter Blades 
Blades Complete Each eee eeasi sess 

c s 4. s 4, 
+“ 8 1s $s 0 18 6 
7 14 26 10 © 18 6 
e 20 38 0 06 1s 6 
10° 26 s1 0 0 18 6 
12" n 63 0 90 ‘8 66 





Standard Spindle Nose Fitting 
PRICES FOR NON-STANDARD SIZES QUOTED ON REQUEST. [A 
Many Standard Cutters 
Available from Stock 
Others available on quick delivery 
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= Investing in Success” 


by E. C. GORDON-ENGLAND, M.1.Prod.E., F.R-Ae.S. 


Vice-Chairman Production Exhibition & Conference Advisory Comittee. 


IR Walter Puckey described the first Production Exhibition and Conference 

which was held in 1954 as, “A new type of Exhibition”. The experiment 

was conceded, generally, to have been a triumphant success and exceedingly 
well timed, and the view was expressed on all sides that the Exhibition and 
Conference should be repeated biennially, thus becoming a reguiar feature of 
Britain’s programme of industrial exhibitions. 


This second Exhibition and Conference should prove to be of even greater 
value to those engaged in the direction and management of production in Great 
Britain than its splendid prototype, for it would be hard to point to a time in British 
industrial life when there was more need for inspiration and a refreshing call to 
challenge existing practices and raise the productivity of the British people to far 
higher levels. 


Our authorities have called “ Wolf! Wolf!” so frequently in the post-war 
years that today there is a complacency abroad that is almost frightening to those 
who understand the truly desperate economic straits to which the country has 


been brought. 


The purpose of those who have devoted so much of their time, thought and 
energy to the organising of the forthcoming Exhibition and Conference has been 


‘ 


to inspire all who attend it with a determination to “invest in success”, for it is 
only by making that kind of investment that our hope lies of putting an end to the 
frequently recurring and increasingly grave economic crises from which this country 


suffers. 


Mr. R. A. Butler, in his now famous speech, coined the phrase, “ investing in 
success ”, and claimed that we could, by right thinking and action, double our 
standard of living within the next 25 years. The economic set-back that has 


> 


overtaken us since he made that statement in no way disproves his thesis ; this 
crisis may well be the beginning of our realisation of his objective, if we will bestir 
ourselves. 


The Advisory Committee, set up by the Institution and which includes 
representatives from B.P.C., B.S.I., D.S.I.R., T.U.C., and which was formed to be 
the co-ordinating influence in the affairs of the Exhibition and Conference, accepted 
at its first meeting on 19th July, 1955, Mr. Butler’s challenge and adopted his 
phrase, “investing in success” as the theme for both the Exhibition and the 
Conference, 
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Here is perhaps the appropriate place to pay our tribute to all those who have 
given so freely of their precious time and energy and, above all, deep thought to 
ensuring that those who attend the Exhibition and the Conference will find 
themselves becoming embued not only with a desire to “ invest in success” but the 


task will become apparent to those who study the programme of sessions which, we 
believe, will be greatly appreciated by the visitors. 


Much careful thought has been given to ensuring that the theme of the 
Conference will unfold in an orderly and progressive manner, and that the 
contributions of each speaker, and those taking part in the discussions will, in sum, 
make a positive contribution to production engineers all over the country being 
inspired to “invest in success” so far as their personal contribution to solving the 
problems of greater productivity is concerned. 


The Exhibition is not a “selling show”. Each exhibit will be an example of 
improvements in productivity. Each exhibitor will show how he has improved 
his own productivity or how the application of his ideas or processes can improve 
the productivity in other organisations, Thus the Exhibition is highly selective. 


So pressing and so real is the need for all engaged in the ranks of industry to 
take a new look at the problems of achieving greatly improved productivity, in their 
own interests as well as that of the country, that there is an inescapable duty on the 
shoulders of all in the ranks of management in industry to make it possible for all 
grades who form the working unit to visit this Exhibition and Conference. 


That duty will have been faithfully discharged if, throughout the duration of 
the Exhibition the aisles and avenues are packed with the “ people in industry ”, and 
each session of the Conference is packed to the doors. 


Every effort has been made by the organisers to provide the stuff from which 
inspiration can be drawn, but that inspiration needs people present for its 
manifestation. If every member of the Institution of Production Engineers ensures 
that as many under his direction as possible will visit the Exhibition and attend 
the appropriate sessions of the Conference he will, indeed, be “ investing in success ’’. 


Investment indicates the wise expenditure of deep thought followed by 
vigorous and appropriate action at the right time. 


Now is the right time! 











Sir Gordon Russell is a manufacturer of furniture which is widely known, 
he is an industrial designer who in 1940 was awarded the distinction of Royal 
Designer for Industry, and he is a craftsman with a considerable range of skills. 


He was an original member of the Council of Industrial Design in 1944, and 


was appointed its Director in 1947, 


He has travelled extensively in Europe and America studying design and is 
in touch with many of the best-known designers in a number of countries. He 


has also written, lectured and broadcast for many years. 


NYONE who has visited a number of factories 
Mand workshops must have been struck by the 
astonishing differences in atmosphere which they 
present. Sometimes it seems as if friendliness and 
interest in the job go up in inverse ratio to the size. 
The craftsman working by himself or with one or two 
assistants nearly always considers the quality of the 
work above everything. Occasionally one comes 
across a small firm where the zest for turning out 
a really good job appears to triumph over totally 
inadequate equipment. It is more likely to be in a 
larger unit where one runs into the unhelpful 
“ couldn’t care less ” attitude, though there are plenty 
of examples of large firms where the equipment is 
first-rate and the atmosphere all it should be. Nor 
is it only in old-established firms in which a great 
tradition has been built up that one finds pride in 
workmanship. Sometimes it seems to grow up over- 
night, as it were, especially in any branch of industry 
which arouses great popular interest. 

Let me give an example. Transport from the 
earliest times has interested men, who love to be able 
to get about and to move goods from place to place. 
Indeed, a reasonable standard of civilization depends 
on it. It has survived a series of revolutions from the 
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invention of the wheel onwards which have in many 
cases involved a fresh start. Ships, boats, carts, 
carriages, sedan chairs, sleighs, saddles and harness, 
howdahs, stage coaches, railway engines and rolling 
stock, velocipedes, bicycles, motor cars, aeroplanes — 
all have demanded high quality in workmanship in 
order to function smoothly and achieve safety. 
Scamped work could not be tolerated. This is a 
reasonable commonsense point of view which deserves 
and earns respect. But for many centuries such things 
have appealed not only to men’s heads, but to men’s 
hearts so strongly as to be thought of as feminine. 
Who has not seen a tough man caress the hull of a 
boat with his hand and say, with hardly suppressed 
emotion, “My word, she’s a beauty!” 

Have we some key here to the possibility of recap- 
turing in other fields that pride in workmanship which 
the craftsman has and the machine - minder is in 
danger of losing? This is a problem which has given 
many headaches to production engineers. I would 
like to suggest that the ordinary man’s interest in 
design, implicit in the exclamation “ My word, she’s 
a beauty! ”, is a fact which should have far more 
weight when a lack of interest in the job is under 
discussion. 
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The Meaning of “ Design ” 

I believe that the word “design” has been 
bedevilled by all sorts of “ arty ” considerations until, 
to many people, it has acquired an unrealistic flavour. 
This is most unfortunate. According to the Concise 
Oxford Dictionary, to design means “to contrive, to 
plan, to conceive a mental plan for, to draw the 
plan of (building etc. to be executed by others).” 
That is clear enough. The great difference between 
hand and machine production is that in the former, 
broadly speaking, one man is responsible from begin- 
ning to end and in most cases the design can be varied 
even during production. The potter throwing his 
clay on the wheel can achieve a greater or lesser 
sensitivity in the form of his pot according to what 
kind of artist he is. Even an unimaginative man 
working in a well-known and respected tradition 
can produce articles of real beauty. But machine 
production calls for the subdivision of processes and to 
achieve this nothing less than a complete set of blue- 
prints is essential before any work is put in hand. 
When the plan has crystallised alterations can only 
be made at the cost of considerable disorganisation 
and great expense. 

I do not wish to infer that machine production 
is necessarily superior or inferior to hand production, 
but that it needs a fundamentally different approach. 
For many centuries some heavy work has been done 
by machines: by the 17th century, for instance, 
the Dutch had become so expert in the use of wind- 
mills for pumping water so as to drain their flat 
country that they had already applied the same source 
of power to the sawing of wood. They also carried 
the process further and invented a machine which 
produced intricate wavy mouldings for cabinets and 
picture frames in dense woods such as ebony. These 
two aspects of the use of the machine were developed 
side by side. The cutting out of intensely hard 
physical labour was always a prime objective. The 
making of accurate repetitive patterns must have 
followed it closely. But both these still left the 
craftsman substantially in charge as far as the finished 
product was concerned. It was not long, however, 
before the extreme accuracy of which the machine is 
capable was seized upon in order to make assembly 
take the place of fitting. The development of the 
clock, calling for ever greater accuracy in performance, 
wag astonishingly rapid in England in the 18th 
century. Lewis Mumford describes it as the master 
machine of the industrial revolution. This is a most 
apt description, for the clockmaker not only called on 
the pooled experience of many generations of skilled 
millwrights who worked mostly in wood. By trans- 
lating their knowledge to metal, he set standards for 
other machines — but also by enabling the use of the 
machines to be synchronised, he made it possible to 
link up many diverse operations. 

The Importance of Drawings 

The new method made it essential to arrange the 
operations in their correct sequence and time them 
accurately, For this to be possible complete drawings 
are necessary. This is a matter on which you, as 
production engineers, are extremely well informed. 
[ merely state it in order to emphasise my belief that 
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drawings for machine production ought to be the 
concrete embodiment of a serious attempt to gain the 
interest of the maker, the seller and the customer. 
I know full well that this is an immensely difficult 
job to set out to do, because although we do not use 
working drawings, it is in fact the most vital part of 
the kind of work we do in the Council of Industrial 
Design. How often is it attempted in industry ? 
And if it is not attempted how, under the conditions 
of today, do you suppose pride in workmanship is a 
realisable goal ? 


The Inference of Automation 


The astonishing specialisation created by machine 
conditions was underlined as early as 1776, when 
Adam Smith pointed out in “ Wealth of Nations ” 
that there were apparently as many as eighteen 
distinct operations involved in the making of a pin. 
That the endless repetition of one small operation 
leads to lack of interest in the resulting job is no 
doubt true, at least as far as workers with any 
imagination are concerned. But to an increasing 
extent such operations are being taken over by more 
fully automatic machines, which give opportunities for 
still higher pay and shorter hours. Yet this tendency 
has not led to a noticeably greater feeling of pride in 
workmanship, although it ought theoretically to 
release workers for more responsible and interesting 
work. I believe the root cause is that the operative 
feels he can no longer have any influence on the 
design of the article for which he is asked to produce 
some small component. 

Basically it is the same problem as that which faces 
democracy. How can one keep up interest in the dull 
workaday affairs of the world, the sense of mission 
which is created by some spectacular challenge ? To 
those who fought for the right to vote it would have 
seemed inconceivable that many would not take the 
trouble to go to the poll. In all departments of life 
we see today the breakdowns caused by the growth of 
centralised authority, the replacement of the small 
personal community by the large impersonal group, 
whose unknown leaders become “They”. Some 
nations believe that the answer is to dramatise an 
omnipotent fiihrer. But our instinct leads us to wish 
to take the harder and more efficient road. 

In industry, as elsewhere, I believe we must build 
up new ways of making contact with new forms of 
education, so that the worker may see clearly what is 
his own personal place in the scheme of things. If a 
thing is worth making at all it should come naturally 
to the average man to take an interest in making it. 
If he does not, something is wrong and the firm, 
being the more powerful, should start with the 
assumption that the fault lies with it. Far too many 
employers and trades unions still think that higher 
pay is the only way to attack industrial trouble. I do 
not think interest in the job—pride in workmanship— 
should be regarded as a substitute for good wages, 
but as a solid buttress to their permanency. 

The 19th century description of employees as 
“hands” encouraged a certain type of employer in 
the past to say with gusto, when an improvement was 
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suggested : “You are not paid to think!” But to 
tackle the immense problems of today we not only 
need the pooled experience of all who can use their 
heads, but we need to touch their hearts. 


A Valuable Experiment 


During the War a valuable experiment was made in 
aircraft factories. Pilots from the R.A.F. visited them 
and spoke to the workers, telling them exactly what 
happened in action to the "planes they made. One 
faulty rivet or imperfect weld might lead to the loss 
of the whole irreplaceable crew of brave men and so 
enable the enemy to throw all his weight on the other 
crews. I am told that the result of these talks was 
electric. Many operatives had not fully understood 
their responsibility, although they had been doing a 
good job and working appallingly long hours, They 
went back to their benches with a new zest. Could 
not the same sort of thing be done in peacetime ? 
Of course, the situation is not so tense and dramatic. 
Yet there are many operatives—and indeed executives 

-of firms making household equipment who would 
benefit, say, from a talk by a highly intelligent house- 
wife who had used the equipment in her own home. 
There is in fact too little contact generally between 
the maker and user ; as there is between management 
and the man at the bench. No doubt I shall be told 
that costs are already so high that any further 
addition in the form of education would prove 
ruinous. But does any firm really know the cost 
of high labour turnover, the cost of threatened and 
actual strikes, perhaps in a trade supplying goods or 
services which at first seem remote ? 

Many people are inclined to talk as if a thing made 
by hand is necessarily superior to one made by 
machine. Certainly this would not seem to be the 
case, although the characteristics, as I have tried to 
show, are often very different. No one in his senses 
could describe an aeroplane engine as inferior. It is 
made to limits of tolerance which would have seemed 
fantastic a few years back and this gives it the beauty 
of precision. And it is made of materials so rigidly 
specified and so rigorously tested for suitability that it 
would have seemed like a highly-organised laboratory 
experiment even a couple of decades ago. Listen to 
this description of engine building written by Richard 
Reynolds in October, 1760: 


“Began this day to scour the bore of a great 
cylinder of a fire engine for drawing the water 
from the coal pit at Elphinstone, of a bore twenty- 
eight inches across, and in length nine feet, the 
same being cast of brass after much discourage- 
ment, and the spoiling of three before, which made 
us of much doubt if we could ever succeed in a 
task of such great magnitude ; but being by reason 
of the extremity to which the proprietors of the 
pit were at, having to employ more than fifty 
horses to discharge the water thereof much urged 
to persevere, we give great gratitude to Almighty 
God, who hath brought us through such fiery 
tribulations to an efficient termination of our 
ardous labors. 


“Having hewed two balks of deal to a suitable 
shape for the cylinder to lie therein solidly on the 
earth in the yard, a plumber was procured to cast 
a lump of lead of about three hundred weight, 
which being cast in the cylinder, with a dike of 
plank and putty either side, did make it of a curve 
to suit the circumference, by which the scouring 
was much expedited. 


“ I then fashioned two iron bars to go around the 
lead, whereby ropes might be tied, by which the 
lead might be pulled to and fro by six sturdy and 
numble men harnessed to each rope, and by 
smearing the cylinder with emery and train oil 
through which the lead was pulled, the 
circumference of the cylinder on which the lead 
lay was presently made of a superior smoothness ; 
after which the cylinder being turned a little, and 
that part made smooth, and so on, until with 
exquisite pains and much labor the whole 
circumference was scoured to such a degree of 
roundness, as to make the longest way across less 
than the thickness of my little finger greater than 
the shortest way ; which was a matter of much 
pleasure to me, as being the best that we so far 
had any knowledge of ; ‘but I was busy casting 
about in my mind for means as to how it might be 
in future made better, and I reckoned, for one 
thing, that I would so fashion the iron bars to 
which the ropes were tied, that they might be laid 
in the cylinder, and the lead cast on them, and 
so fasten them firmly.” 


Here is a description of the toughest kind of 
manual work carried on without complaint, indeed 
with every apparent sign of interest for days on end. 
The resulting accuracy, although to us it seems 
farcical, was to them a great advance on previous 
attempts of the kind and, therefore, the men engaged 
had all the zest of the pioneer in achieving a new 
standard in workmanship. And as they were men of 
sincere religious beliefs they were able the more 
clearly to see their own place in the scheme of 
things, with humility and dignity, and without trace 
of the frustration which is so common in our more 
luxurious age. 


Is it perhaps true that our great advances in 
techniques and materials have not often been matched 
by a corresponding improvement in design ? By this 
I mean design in its fullest sense. Competent 
engineering design is the first essential, but it is not 
enough. We need also far more attention to the 
aesthetic, as distinct from the purely practical, side 
of design. We need, for instance, much greater 
discrimination between beautiful and ugly shapes 
though both may be equally effective. We need a 
more highly trained sense of colour, for poor colours 
cost just as much to buy and to apply as good ones. 
We need a greater awareness of the use of texture 
and pattern. In engineering these have important 
practical uses. The engine turning on a watch-case, 
for instance, is an efficient way of hiding the inevitable 
scratches. And the colouring of pipes can make 
servicing more rapid and certain. But there is no 
reason at all why such treatments should not be so 
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designed as to bring out the full beauty of the form 
of the object. How often does one find that aim 
has been achieved ? If lettering is necessary why not 
good legible lettering related to the space in which it 
is put ? If the article is, let us say, a machine which 
emLodies meters, gauges, dials, motors, etc., made by 
different firms, is there no way of co-ordinating their 
design ? Unless all the makers have similar design 
standards the resulting machine is bound to lack the 
sense of harmony for which we so often look in vain. 
And it is just that sense of harmony — that perfect 
fitness for purpose — which lights up the eyes of the 
artist — and at heart most engineers are artists 
and leads him to exclaim “ My word, she’s a beauty !”’. 

It is because I agree so wholeheartedly with Eric 
Gill when he said that the artist is not a particular 
kind of man but every man is a particular kind of 
artist, that I feel far more could be done through 
design to create more interest in the job and greater 
pride in workmanship. 


Improving Engineering Design 


How could we set about it ? ‘There seem to me to 
be two ways of improving engineering design. 

The first, and I think the more important, is to find 
time to create an interest in aesthetics in the 
engineering student, draughtsman and designer. This 
is not easy, for he, like the rest of us, normally comes 
from a background with little beauty, the curriculum 
is already crowded and the tendency is for it to 
become more so. And when he gets into industry he 
is generally working against time. But could not a 
great deal be done by improving the student’s back- 
ground, whilst he is learning his job? How many 
canteens, hostels, common rooms, waiting rooms and 
so on can you think of which reach any kind of 
reasonable design standard ? The same applies in any 
industrial job, as a rule. And a programme of lectures 
on design subjects has often proved to be popular. 
The visits of apprentices to the Leonardo da Vinci 
exhibition at the Royal Academy was most certainly 
a step in the right direction. It must have brought 
home to many people the astonishing fact that a great 
artist can also be a great engineer! How can one 
expect engineers to design good shapes if they don’t 
have any good shapes around them? Of course, 
there are always exceptional people who can ignore 
such grave disadvantages, but they are rare indeed. 
And you would probably find that they took a keen 
interest in ballet, drama or painting and got their 
stimulation that way. But stimulation in some form 
the artist-engineer must have, and it isn’t easy to come 
by in the average British industrial town. 


The “ Artist-Enginecr ” 


By the way don’t let us boggle at the use of the 
term “ artist-engineer ”. It was used proudly by some 
of the greatest English locomotive engineers of the 
19th century, who cannot be regarded as a soft lot, 
by any stretch of imagination. 

It was F. W. Webb, superintendent of the London 
and North Eastern Railways in the 1890’s, who told 
his directors they could have their locomotives 
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painted any colour they pleased so long as it was 
black, a saying adopted by Henry Ford for cars. 
But Webb’s black was of a subtle purplish hue. 
Patrick Stirling, designer of the famous eight-foot 
single driving wheel locomotives of the Great 
Northern Railway, was a cantankerous character who 
valued the appearance of his engines even above 
their performance, which with light trains was remark- 
able. When David Joy suggested to him mechanical 
unprovements in the running gear necessitating 
external changes at the cross-head, Stirling shouted 
that he “ would’na spile the appearance of ma grand 
engine with the likes of all that machinery outside of 
her.” British designers of locomotives have from 
the first achieved eminently neat and shipshape 
exteriors, but seldom at the price of refusing to 
consider improvements. I am glad to learn that the 
ugly streamlined covers which made their appearance 
on railway engines before the War are now being 
discarded because they make servicing more difficult 
without any noticeable effect on speed. They were 
really poor examples of styling, out of an adjacent 
stable to “ tavern-cars ” 

I think it is extremely important to remember that 
to try to design better products as an end in itself 
seldom works. To design better products it is necessary 
to lead a more civilised life. The products will 
inevitably be better if the designer is more sensitively 
aware of his surroundings. Few of us will ever 
measure up to Leonardo da Vinci's standards, but I 
am convinced that the good designer —and I am 
thinking here especially of the engineer — should be 
a good all-round man, insofar as the term can be 
used in an age of appalling specialisation. He should 
not be the prosaically practical bigot who says “I 
could not see how music could possibly lead to my 
earning more money, so I cut it right out!” Rather 
he should aim to develop an interest in subjects as 
diverse as possible, so as to become a well-balanced 
and harmonious personality. 


Importance of Spiritual Values 


Just after the first war an American came to 
England who was dubbed by the press the Kitchen 
Range King of America. Asked what struck him most 
about England, he said that he was utterly dumb- 
founded to see how much time was being wasted in 
growing flowers, when the country had been so 
impoverished. He did not realise that in the end 
spiritual values must always be more powerful than 
material ones, the only ones he understood. The 
thought of barbarians trampling a wood of English 
bluebells played its part in breaking many a desperate 
German attack. We are, perhaps, less successful in 
coping with our own barbarians! 

Many firms actively support such ideas of wider 
education which certainly ought not to end when the 
student has finished his period of training. It is 
sometimes highly desirable to bring in a consultant 
industrial designer to work with the engineer from 
the inception of a project. It is seldom of the 
slightest use to bring him in at the end. Engineers 
are sometimes unduly sensitive about accepting this 
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kind of help, which they are apt to feel is not so 
much a reflection on their professional ability as on 
their taste. Everyone, it seems, is supposed to have 
good taste, yet no one imagines that a man could 
drive a motor-car, wash the baby or cook a dinner 
without a bit of instruction ! 


A Fruitful Partnership 


The industrial designer and the engineer have much 
to learn from each other. The essential thing in any 
fruitful partnership is that the parties should not be 
utterly incompatible. I have known some very good 
designs come to fruition in this way. But this has 
always been when some member of the Board took an 
intelligent interest in the affair, and steered the team 
round anxious corners. Usually he acted as chairman 
of a small design group, which included both produc- 
tion and sales. The designer must not expect to have 
the moon handed to him on a plate and the engineer 
must be prepared to listen to a point of view which 
may be strange to him. What outside help can the 
firm call on ? This is exactly where the Council of 
Industrial Design comes in. The Council, which was 
set up by the Coalition Government in 1944, is not 
an executive body. It is purely an advisory and 
publicity organisation, It has no powers to tell 
industry to do this or not to do that; it has no 
powers to ban bad design, nor, of course, actually to 
sell the good, though it is always our hope that by 
drawing attention to well designed things their 
makers will prosper and others will follow their 
example. We would deplore any form of dictation, 
not only because of the natural British distaste for 
it, but because it might quickly lead to a sterile 
orthodoxy and an official taste. This is the last thing 
we want. There must be room in any society for a 
wide variety of tastes and styles, though each should 
be good of its kind. 

The Council treats the problem of raising standards 
of design in industry broadly as a question of supply 
and demand. We believe that a more critical public 
is necessary to secure a real improvement, but also 
that the public cannot demand better things until it 
has a chance to see them, that is until manufacturers 
produce them and retailers show them. 

The Council’s services to industry include advice on 
design policy but not, of course, actual designs for 


products ; advice on choice of designers for particular 
projects by means of recommendations from a com- 
prehensive Record of Designers ; organising design 
competitions and exhibitions for manufacturers and 
designers ; publication of the successful monthly 
magazine “ Design”, which reviews design develop- 
ments in Britain and overseas and comments critically 
and constructively on products, materials and 
processes ; and, what is now one of the most 
important of all the Council’s activities, selection of 
products for “ Design’’ Review, a photographic and 
sample record of good current designs in a wide range 
of consumer goods, and therefrom for the Council’s 
permanent but constantly changing exhibition of well 
designed British goods, The Design Centre for British 
Industries, and other exhibitions both at home and 
abroad. 

It has long been the Council’s ambition to organise 
such a permanent exhibition as The Design Centre— 
which is to be opened at 28 Haymarket by H.R.H. 
The Duke of Edinburgh on 26th April — for there 
is no better way of improving design than for manu- 
facturers, buyers and the public to be able to study in 
one place the best that is available. It will offer 
manufacturers whose goods qualify for inclusion an 
opportunity for valuable new promotion at modest 
cost for the sale of goods at home and overseas. It 
will demonstrate to those whose goods are not accept- 
able the qualities which their products lack and they 
will be able to seek immediate advice on means of 
improving them. We shall welcome visits by groups 
of all kinds and I hope that manufacturers and 
retailers may think it worthwhile sending their staff 
and workers, for I am convinced that it is only by 
increasing the interest of all concerned with the 
manufacture and sale of goods in high standards of 
materials and workmanship, and especially of design, 
that an improvement can be achieved and the 
continuing prosperity of our nation be assured. 

I do not for one moment expect everyone to agree 
with me, but I hope that I shall provoke a stimulating 
discussion. It is because I am proud of British 
engineering products that I have dared to be critical 
when I feel that many are less good than they might 
be. If you feel there is something in my criticism, 
may I ask you whether you feel everything possible 
is being done in your own works to stimulate interest 
in Pride in Workmanship ? 


(A Report of the Meeting appears overleaf) 
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REPORT OF THE MEETING 


at The Royal Institution, London 


Wednesday, 7th March, 1956. 


In the Chair: Mr. E. W. Hancock, M.B.E., President-Elect. 


HE Chairman said that he counted it a great privilege to 

preside over the meeting at which the George Bray Memorial 
Lecture was to be delivered. ‘The Lecture was established in 1952 
when the directors of George Bray and Company donated £500 
to the Institution to be invested so that the interest each year 
would finance the presentation of a Memorial Lecture, in 
remembrance of Colonel George Bray, who made a continuous 
contribution to the work of the Institution during his lifetime. 
He was at one time the President of the Yorkshire Section. 

The terms of reference for the Memorial Lecture stipulated 
that the subject selected should be * not traditionally associated 
with production engineering.”’ The Institution must broaden its 
base if special knowledge and techniques were to be adequately 
applied, and therefore it was a good thing once a year to “ sit 
back ”’, as it were, and open wide “ the windows ”’ to let in some 
fresh air, rather than to remain with “ noses to the grindstone ” 
discussing metal removal and day-to-day production engineering. 


Sir Gordon Russell, he felt sure, would not object to the use of 


simple words in saying that he was associated with the manufac- 
ture of furniture, and that association was widely known. 

The Institution was privileged to have Sir Gordon Russell to 
lecture to its members and visitors on such an important subject 
as “* Pride in Workmanship : Today’s Challenge.” 

(Sir Gordon Russell then delivered his Paper, which 
appears on pages 281/285.) 


Mr. B. H. Dyson (Chairman of the Institution's Research Committee) 
who opened the discussion, said it was easy to assume that 
modern industrial methods had created a lack of pride in 
workmanship, and so easy to think of workmanship simply in 
terms of the man at the bench and the machine. After all, in 
industry nowadays it was a fact that the men at the benches and 
the machines only represented about 30°, of the people in 
industry, so it was not only necessary to worry about pride in 


workmanship in the case of the 30°,, but more so in the case of 


the 70%. 

It would be interesting to know how one applied the expression 
described by Sir Gordon Russell, ** My word, she’s a beauty,”’ to 
perhaps the completion of some standard costs, or to finalise some 
production control project, unless of course it happened that they 
had been accomplished by a Marilyn Monroe of industry, in 
which case it was presumed that the expression could be used! 

A few hours after he had read Sir Gordon Russell’s excellent 
lecture, Mr. Dyson read a paper about William Brown, 1791- 
1864, and in it appeared the following: ** The bad consequences 
of no interest in the job soon have the effect of making things 
considerably difficult and a falling off gradually takes place in 
the quality of the yarn spun. The frames begin to go ill. The 
quantity gets further reduced, waste increases, wages and 
expenses go up, the best hands begin to leave, accidents take 
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place, fire breaks out, pilfering is practised, machinery is broken 
down. .. .”” so that William Brown in 1791 was faced with a 
similar problem with regard to the question of pride in work- 
manship ! 

Personally, he believed that there were far more people who 
had pride in workmanship than ever before. When he looked 
round his establishment at the number of designers, draughtsmen 
and production engineers, he felt sure that there were many more 
getting a sense of pride from their job than was the case many 
years ago when the craftsman hacked out material with a chisel. 
What had been done was to transfer that creative instinct from a 
comparatively few craftsmen to a large number of designers, 
draughtsmen, engineers, tool and machine makers. 

To-day’s challenge was, of course, for management to create 
the desire for achievement. In that connection Sir Gordon had 
made some excellent points in his lecture. He pointed out that 
in the nineteenth century the description of employees was that 
of “ hands ”’ and it must be agreed that the term “ hands ”’ was 
obsolete in modern industry because people were now required 
to use their brains first and their hands second. That prompted 
him to suggest that it was time that industry dispensed with the 
term “charge hand”. Surely it would be much better to 
substitute the more enlightened term “ section leader ”’ or ‘* team 
leader ”’. 

The desire for achievement should be inculcated right from 
the hour an employee joined the company. He recalled in 1922 
the appreciation he experienced in the United States, when the 
first thing that happened to him was to be shown round the plant. 
To-day, in his own organisation when new people joined the 
Company, one of the first things that happened was that they 
were taken for a tour round the offices and the factory. 

Another worthwhile method of stimulating interest was to 
display prototypes of new products. If that were done at the 
prototype stage, some excellent ideas came from the men on the 
benches or the machines. Often in his own Company, when a 


job was put into production for the first time, a large model was 


made in section indicating what the working parts did, so that the 
man on the bench and the machine could see what was actually 
happening and what part he was playing. 

On the question of the customers coming into contact with 
those making the job, he agreed with Sir Gordon Russell that it 
was an excellent idea, and it could be done by throwing open 
factories to visitors who could range from local school children 
to technical college and university students, but, more important 
still, employees’ relatives. He knew of no better way of getting 
pride in workmanship than allowing the relatives of employees 
to come round the factory and to see them working on a job. 

Satisfaction in achievement was not always built up solely on 
pride in the job. For example, the large army of office workers 
could have little pride in the monotonous filling in and checking 

















of forms day after day, month after month. But they could 
derive satisfaction from the knowledge that they were salaried 
staff. They dined in the staff dining-room; they enjoyed indus- 
trial conditions of a higher order which allowed them to be paid 
a salary each week; they did not have to use a clock card, and in 
that respect they commanded the respect of the community. 
Pride in the progress of the Company could create satisfaction in 
achievement. 

One of the most monotonous activities in the world could be 
to act on the stage. It was a soul-destroying job to speak the same 
words in the same sequence, to smile at the same time and to 
kick heels at the same time day after day, week after week, 
month after month and, sometimes, year after year. There was, 
however, a good deal of satisfaction in achievement to be derived 
simply from the appreciation of the audience. In other words, 
people derived satisfaction from the knowledge that other people 
knew that they had done a good job, and that was one of the 
things which it was necessary to capitalise in industry. 

While modern industry was often right up-to-date in mech- 
anical equipment, it seriously lagged behind in the human 
relations of which Sir Gordon Russell had spoken. How could 
one subscribe to a higher education by advocating an extension 
of the school-leaving age and by providing opportunities to go 
on to a higher education, yet expect to bring people’ into a factory 
to drill thousands of 4” holes, to the accompaniment of ** music 
while you work” designed to mitigate the monotony ? Surely 
this was not the answer. The correct procedure was to do away 
with the drilling of thousands of 4” holes, and to build up teams 
of people who had the satisfaction of making the completed part. 
That had been done in his own organisation over the past ten or 
twelve years, with a considerable increase in pride in the job and 


productivity. Those concerned in industry had been guilty of 


taking away the interest in doing a good job by copying the 
carly American methods, made necessary by language difficulties, 
of having inspectors to spy out for and to throw out sub-standard 
workmanship, instead of realising that quality cannot be 
‘inspected ” into a job. Quality had to be put into the job by 
the man at the bench and the machine. It was necessary to ask 
the question why it was that the man at the bench and the 
machine regarded the shop steward and the trade union official 
as his leaders rather than the man who employed and paid him. 


Mr. Dyson suggested that this might well be the challenge of 


to-day. 

On the question of design, there was no doubt that an appre- 
ciation of good design was desirable and that could well be 
cultivated in childhood, by ensuring that the toys which were 
given to a child were of good design. As Sir Gordon Russell 
pointed out, that could be followed up progressively in the case 
of equipment used at schools, colleges and so on, because it was 
at that impressionable age that the influence of good design 
could be most beneficial. In industry this could be done by 
the industrial leader who shows interest in the Horticultural 
Society, the Photographic and the Handicraft Sections in his 
own organisation. 

Finally, he was grateful to Sir Gordon Russell for correcting 
the impression that it was Henry Ford who first made _ the 
statement about articles “* painted any colour they pleased so 
long as it was black.” As Sir Gordon pointed out, that state- 
ment was first made by Mr. F. W. Webb, in relation to loco- 
motives. 


The Chairman said there were approximately 50 million 
people in this country of which there were approximately 24 
million who could be regarded as being gainfully employed. 
There were eight million of those employed in factories. He 
gave these approximate figures because the changing pattern 
of employment constituted one of the national problems. There 
was a slang reference to “ big head.” In other words, there 
was a big head and a small body; it was found that among 
those 16 million people serving the others there were about six 
million clerks. This broad reference was important, because 
it was necessary to think of the community as a whole, and not 
just one section of it. 


Mr. Pittaway said he had hoped that some reference might 
be made to incentive payment systems. In his view, they had 
done more to kill pride in workmanship than anything else. 
He had been associated with a small product of high quality, 
and he could not quote one, but literally thousands of experiences 
of good craftsmen who had been penalised by their love for their 
art. A case which came to mind concerned a man who spent 


three weeks on a piece of quartz to get the job to a state of 
perfection. It was not a job which was done regularly, but the 
man liked to do that work, and he dropped about £2 a week 
in his wages through not being employed on producing the 
cheaper class of job. That was a problem which was common 
throughout the country. 

A plea was made for craftsmanship and skill, but there was 
no offer or attempt to pay for it. The man who produced the 
cheap article by the thousand was better off financially than 
the man who was depended upon to produce a quality job. 

Again, coming to the question of the clerical worker, how 
could a man be expected to have an interest in craftsmanship 
when he was earning £10 a week and paying out wages to an 
inferior of twice that amount ? 


Sir Gordon Russell, in reply, said he did not know whether 
he could answer that one! He did agree that it was a common 
problem. It seemed that under present-day conditions the 
craftsman was changing his actual function in so many ways 
in industry. He became much more the builder of machines, 
tool-maker, and so on, and when it was necessary to do some 
job by hand, ways had to be found of doing it. The question 
was how one could obtain the same interest in the job with a 
sub-division of work. He merely suggested in the lecture that 
one of the ways of doing that was by trying to get the man to 
see the whole of the job. The erection of the model of the 
machine so that the man could see what part he was playing, 
and showing the man round the factory could be used to illus- 
trate that what appeared to be of little interest in the narrow 
sense was of some interest in the wider context. 


The Chairman said that some years ago it was seen that 
skilled tool-makers, pattern-makers, and so on were leaving 
their skilled crafts and going on to machines and making more 
money; but it should be appreciated that there is a national 
agreement covering that very point. The tool-maker did, in 
fact, receive as a basic minimum the average earnings of the 
skilled production worker. Therefore in the well run and well 
organised establishment the toolmaker did, in fact, get as much 
as or more than the skilled production worker, and he was not 
forced to go at any higher speed than his craft demanded. 

The craftsman was moving further and further back in the 
scheme of things, but he was still there and in greater numbers. 
He did not accept the statement that the clerk was necessarily 
any more valuable than the man in the shop. The great problem 
was that as a nation there were only eight million out of 24 
million people actually producing in the shops and the position 
resembled a football match with twenty-two people playing and 
fifty thousand jeering or cheering them. There should be a 
greater incentive to all people who were making and creating. 





Mr. J. Loxham (Managing Director, Sigma Instrument Co.) said 
that the Paper was of considerable value because it emphasised 
the importance of craftsmanship, which was something to which 
the nation must pay great attention. With the new machines 
the Indians and the Chinese could produce goods as well as 
semi- and unskilled people here, and they would win in the end 
from the point of view of labour costs. 

When the question of craftsmanship was raised on television 
or in films and the like, one usually saw a man working with a 
potter’s wheel or some antiquated contraption which was, 
perhaps, worth £20. In the eyes of some the craftsman was the 
man who could make a good article with a paltry piece of 
equipment. On the other hand, in the case of a machine worth 
perhaps £20,000 the man who was supposed to be operating 
it was unskilled or semi-skilled. That was wrong. What was 
needed, in his view, was the very best possible equipment, and 
it was necessary to put the very best possible people on to 
operate it. 

If one were to speak factually about pride in workmanship 
it was necessary to devise some means whereby it was possible 
to measure the quality of workmanship. He was interested in 
measurement, and it was of importance to recall that Lord 
Kelvin about eighty years ago said: ‘“‘ To know what you are 
talking about you must be able to measure it and to be able 
to express the result in numbers.”’ It was important to be able 
to express the result in numbers. He continued: ‘‘ When you 
cannot measure and when you cannot express the result in 
numbers, your knowledge is of a very meagre and unsatisfactory 
kind.” That must surely be right. If the desire were to build 
up craftsmanship, it must be understood that the very reliable 
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and, if completely understood, very beautiful unalterable laws 
of nature which operated in the craftsman’s workshop, operated 
to exactly the same extent in the scientist’s laboratory. By 
measuring that which was happening in the workshop it was 
possible to discover what was going on, and thereby do the 
particular job much better. 

He had said before at meetings of the Institution and would 
say again that production engineering would become a science 
when the technique of measurement was adopted. It was when 
one measured something and observed the changes which 
occurred and obtained an intimate knowledge of those beautiful 
reliable laws of nature which controlled the process concerned, 
that one operated in a scientific manner. In his judgment 
progress would be made and pride in workmanship would be 
developed when modern equipment was used together with 
skilled craftsmen, and production engineering was made a 
scientific process. 

In that respect he desired to comment on the steps which 
were being taken by the Government to increase technical 
education. While those steps were very welcome and, in many 
respects, very good, one thing was lacking. Those young men 
might go to the grammar school, and then at the age of eighteen, 
if they pass the examinations, they would go to colleges. They 
would finally be handed over to industry at the age of twenty-one 
and would theoretically be trained to run the factory. But who 
were running the factories of Britain at the present time so far 
as engineering production was concerned ? They were not the 
highly intelligent people who went to grammar schools. They 
were people who had had practical training in their youth. 
That was of great importance, and in his view there should be 
opportunity for people to go into the factories, and since industry 
was paying the bill, the people whom industry had selected 
should be sent to technical colleges for further training. 

On the question of monotonous work, in due time the thing 
called “* automation ” would no doubt be of help. He visited 
a factory in Scotland recently, and while there he saw some girls 
sitting in a row at a bench doing repetitive work. and passing 
the product on to the next one. The manager asked whether 
it was possible to make a machine which would do that which 
the seven girls were doing. Of course it was. If the operation 
were of a routine straightforward character a machine could be 
made to do it, and the need of the future would be to have 
highly skilled people with a knowledge of scientific laws as 
applied to engineering production, taking a great pride in 
workmanship, standing back taking measurements and watching 
in some cases the automats producing goods of high quality 
at low cost. 


Sir Gordon Russell, in reply, said that it was very important 
to be able to define but difficult to set down qualities in work- 
manship. During the War, when working on utility furniture 
he had been struck with the differences in the final article 
which came out of the various firms, about a thousand of which 
were working to a standard set of drawings and a standard 
specification. There were some firms which produced an article 
of furniture which ought never to be bought at all, and there 
were other firms which produced the same article but of a very 
fine standard. Pride in workmanship was evident in many, but 
absent in others. The fact was, of course, that it was not possible 
to make a man honest by a specification. 

He was very sorry to say it in such an august place as the 
Royal Institution, but in his view Lord Kelvin was talking 
nonsense! There were so many things which were not measur- 
able—so many intangible things. Everyone had a fairly good 
idea of what constituted good workmanship, but it was very 
difficult to define. One could not weigh nor measure the 
quality of English prose, but it is clearly recognisable to those 
prepared to spend long hours studying it. Shakespeare was 
unintelligible and boring to those who read nothing but comics. 


Mr. Marsh said that, as had been pointed out already, pride 
in workmanship was not always capable of being inculcated 
into people in present times owing to the fact that they did not 
see the whole product; but he suggested that there was still 
room for pride in the product, and was it not a matter for those 
in supervisory positions to inculcate that pride? If a man were 
producing something that was very good, perhaps it was not 
sufficient to leave it to him to realise that it was good, but to 
have someone else point out that fact to him. Everyone enjoyed 
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a pat on the back, and in his view it was one of the major factors 
which could encourage the pride in workmanship which was 
so important. 

In the cases where it was not necessary to encourage pride 
in the product, there were other points about which it was 
worth thinking. One was the sense of purpose—a man being 
told why he was doing a certain job. He was more likely to 
respond to it if he were told. 

An earlier speaker referred to the pay clerks paying out large 
sums to the workmen. The making up of wage packets was a 
monotonous job, but after a time the clerk probably forgot all 
about the amounts of money he was putting into the packets. 
Therefore it was important to seek some other satisfaction such 
as the feeling that he was doing a job that was useful. 

Another possible pride which might be encouraged was pride 
in the plant over which one had control. Very often if new 
plant were installed, the man put in charge of it experienced 
a great sense of pride in that he had been entrusted with some 
new and expensive plant. That was a possible substitute for 
the old pride in producing an article. 


Sir Gordon Russell, in reply, said he knew of many plants 
in which those in charge could take a great deal of pride, but 
the product which came out of those plants was something of 
which they might well be ashamed. 


The Chairman referred to the question of the sense of 
purpose and said that he also used the expression “ the feeling 
of belonging.”” The wages clerk, for instance, was paying wages 
and was putting into the pool something which would make 
the wheels of his community go round. That purpose could be 
inculcated in the managerial approach. He also supported the 
view expressed with regard to plant minding; for example, 
electricity going out from a power station could not be seen. 
One would have thought that it must be most monotonous to 
have no visible end product, but not on your life! The purpose 
of plant minding (plant made by skilled crafismen) at a modern 
power station and power plant was an example of the pride that 
could be found in the men who looked after it. Therefore, the 
point made by Mr. Marsh concerning pride in the job being 
undertaken was most important. 


Mr. Pirie, speaking, he said, in defence of Lord Kelvin, 
pointed out that the remark to which reference had been made 
was uttered during a lecture given by Lord Kelvin when he was 
Professor of Natural Philosophy at Glasgow and dealing with 
abstract physics. The remark, taken out of context, gave a 
wrong impression. On reading the full paper it was obvious 
that it fell into line, and from what one had learnt of Lord 
Kelvin, he was the last person who would attempt to apply 
that to any of the arts. 


Mr. E. C. Gordon England said that although Sir Gordon 
Russell was no doubt aware of it, there was such a thing in 
industry today known as industrial discontent. It was wide- 
spread and growing very rapidly, but one might have thought 
from some of the remarks which had been made in the discussion 
that industry was completely free from any such disease. That 
disease was not accidental. It was necessary to realise that at 
the bottom of it all lay the dominant human motive—the 
creative motive. Unless that motive was recognised and served, 
it was obvious that a great amount of further damage might be 
done by way of increasing industrial discontent. If those who 
were privileged to hear the lecture took very seriously to heart 
its main message, a great deal could be done to rectify that 
situation. He, for one, was most deeply grateful to Sir Gordon 
Russell for the lecture. 

He was horrified by the misquotation of Lord Kelvin. 
Industry and the Institution suffered greatly from such mis- 
quotations or quotations out of context. He could not help 
feeling that the idea of ‘ measuring” the magnificent voice of 
some great artist was something that had defeated most people. 
At the same time, he wondered how one would “ measure ”’ 
Shakespeare. Industry must accept the fact that the things 
which ultimately mattered could not be measured. He felt sure 
that if there were any scientists present they would agree that 
the things which ultimately mattered were beyond their capacity 
at the present time to measure at all, and for that good reason 
these things were excluded from scientific research. It might 








be that in years to come there would be a new concept of 
measurement, and there might then be some possibility. The 
contribution made that evening by Sir Gordon Russell was to 
pinpoint the need for preserving at all times the value of the 
creative motive in man. 

Mr. Dyson made some really entrancing suggestions, one of 
which was the concept that people in industry should be divided 
into recognised groups. Mention had been made of the pay 
clerk and the Chairman had shown how the present industrial 
situation was tending to resemble a football match. When that 
did occur, Mr. England was prepared to prophesy that industrial 
discontent would reach crisis point and there would be a 
collapse of industry as we knew it. It was important to realise 
that it was necessary at all times to subserve the creative motive, 
and was it not possible that industry might have wages clerks 
in shops operating some machines for part of their working 
hours, because if discontent were to be spread among all wages 
clerks, he suggested that the football match, to which the 
Chairman had referred, would come to an end due to the fact 
that the players would be driven off by the angry crowd ! 


Sir Gordon Russell, in reply, agreed with the statement that 
there were a great number of things which could not be 
measured. That was a constant problem, for instance, in 
selecting designs. There was no absolute way of saying that 
they could be selected by some preconceived standard. It was 
well known that very often one generation would be completely 
out of touch with a great artist’s work. He might be so far 
ahead of his generation that nobody understood him. Of course, 
if he were not sincere the misunderstood man might be a charla- 
tan, but he might be a great artist, and it was only possible to 
assess his value finally in a later generation. 


The Chairman said that about fifteen years ago one wages 
clerk made about 175 calculations a week. At the present time 
he made about 1,750 calculations a week, and the Chairman 
prophesied that within five years an electrician would do 27,500 
calculations a week. Therefore, in that kaleidoscope of move- 
ment one could only hope that people would move towards 
being creative, and would respond to incentives to work, par- 
ticularly young people. The subject matter of the lecture was 
important in that respect, because the future of the country 
depended on the young people now living in it, boys and girls 
between 15 and 20 years of age. What could be more wonderful 
than to create in other people the desire to create ? One of the 
blind spots in industry and in the country was the vast number 
of young people from 15 to 18 years of age who were not 
receiving any tuition of the objective type. In Germany there 
were approximately 67°, of boys and girls between 15 and 18 
years of age who were being given objective training. The 
figure in Great Britain for the same age group was 23%. 

It was necessary for everyone, and the Institution in particular, 
to set to and remedy that situation. Let more be put aside in 
an attempt to mould youth to take care of the future of this 
country. 


Mr. L. Landon Goodman (British Electrical Development 
Association) said that a problem was created not only by mis- 
quotations, but also by the misuse of words. He was a little 
worried about what was meant by “ creative.”” The average 
young man had a desire for adventure, which should be en- 
couraged, but was adventure creative? The headlines in one 
of the daily newspapers that very day were “‘ Preacher Runs 
Off With Baby Sitter ’’! They were in 2” type. It was neces- 
sary not to forget the world as it was today and what people 
wanted. 

With regard to the question of pride in workmanship and its 
effect in industry, there was a report in the Sunday Times a few 
weeks earlier on restrictive practice in the shipbuilding industry, 
and it did not seem to be a very happy industry; but that was 
the industry which Sir Gordon Russell used as an example, 
when the workman referred to a ship as “‘ She’s a beauty,” of 
pride in results. This might, of course, be an exceptional case. 

Mr. Landon Goodman suggested that what was needed was 
a knowledge of philosophy, a knowledge of ethics and logic 
which would lead to a far greater understanding of men as men. 
There was a need for study and research in these other branches 
of science—the normative sciences and non-positive sciences. 
The positive had gone too far ahead of the normative sciences. 


For example, man in industry today was not fully employed. 
The man who was an expert beekeeper or an expert local town 
councillor was sometimes employed in industry pushing a truck 
around. Man was a remarkable object with many facets which 
no computor could embody. All management was not trained 
to use man, and because man was not humanly used he was 
discontented. 

The part to be played by technical colleges had been em- 
phasised. Many he had been into were excellent, yet in others 
there was not even a towel in the toilet and, walking round, 
60 watt bulbs were seen hanging on flex. Again, technical 
colleges in many parts of the country were situated in squalid 
surroundings. Dirt was everywhere. There seemed to be no 
appreciation of the effect of such bad examples on the students. 

Many of the points discussed that night were all part of a 
tremendous canvas, and the meeting could not hope to cover 
the whole of the industrial picture. He suggested that the 
answer would be given by continually studying man and finding 
out what his needs really were. 


Mr. Waller referred to the question of measurement and 
said that even Leonardo da Vinci used a form of measurement 
in proportion, and that might be the point—measuring the 
proportion of something and not necessarily the definite dimen- 
sions. First, he used the golden circle, and many of the pro- 
minent artists of today used the golden circles to set out the 
proportions of their work. He wondered, therefore, whether 
measurement had not a place in the aesthetic sense of engineering 
as well as that which went on a canvas. 


Sir Gordon Russell, in reply, said that it might be one 
thing to talk about the golden rule of proportion in relation 
to Italian art for, say, the proportion of window to wall in 
Florentine stone palaces, but when dealing with steel and glass 
the rule of proportion was different, because things could be 
done with steel and glass which could not be done with masonry. 


The Chairman also referred to the question of measurement 
and proportion, and took as an example doorways. It would 
be found that in the days of the crinoline, doorways were mea- 
sured to allow for the crinoline. 

Again, he was in Malta last year and whilst there he visited 
a palace which had a beautiful spiral staircase. The history of 
that staircase was unusual and interesting, because in the early 
days the Knights did not walk up the stairs, but rode up a 
spiral road specially constructed up which their horses used to 
walk to the floors above. The spiral roadway was subsequently 
converted to a staircase, but the proportions of its design were 
measured by the horse and rider. 

No doubt at the present time it would be a different design, 
but it so happened that this staircase was nicely proportioned. 

In summing up, the Chairman said that in his view the 
chief point which had been emphasised in the lecture and 
discussion was the importance of individual people having a 
feeling of pride in themselves and in their work—that was 
absolutely fundamental. What was a nation? What was an 
industry ? What was a factory? What was a meeting? It 
was a collection of people. That nation, industry, factory or 
meeting could not be any better than the people in it. He 
stressed this because there were too many sections of the popula- 
tion who kept talking about “ they” and criticizing “‘ them ” 
as if there were only other influences on their lives and not their 
own. If care were not exercised the basic principles of individual 
contribution would be forgotten. 

Referring to the question of joint consultation, there was a 
great deal which could be learnt from the Americans on that 
matter. It was sometimes amusing to the British to see the way 
the players went into a “ huddle ” during an American football 
match, but we would do well to emulate the American 
“ huddles.”” In Britain there was too great an inclination for 
some people to say “ That is my job and that is your job.” 
It was essential to have early joint consultations not only between 
management and workpeople, but also horizontally between 
management and management, trade union and trade union, 
the chemist and the doctor, the metallurgist and the designer, 
the production engineer and the personnel manager, and most 
important, Government and Industry. If only it were possible 
to get out of the habit of saying “ This is my job,” and to get 
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into the habit of saying ‘‘ This is our job,” that feeling of pride of 
purpose and belonging, which was so necessary in industry 
today, would be inculcated. 

As to greater pride in workmanship in the past, he rather 
disputed that. He had served his apprenticeship in marine 
steam and recalled as an example the tedious hours of trimming 
the huge blades of marine propellers with a hammer and chisel, 
and praying that the job would soon end! He knew of no pride 
in humdrum repetition, and as for those nine poor wretches 
referred to in the lecture who lugged a lump of lead through 
the bore, how his heart bled for them! Various humdrum tasks 
were still left, and how one persuaded the housewife to have 
pride in doing the “ washing-up,” he did not know. She 
appealed to the engineer to give her something which would do 
it for her mechanically. 

In his view one should be proud of the house, proud of the 
street and proud of the city in which one was born, and the only 
way in which to show that pride was to put something into that 
house, that street or that city and not sit and wait for something 
to come out of it. 

If all of us made the maximum contribution towards the well- 
being of our country, we should survive. If all we did was to 
take out all we could get, then we should fail. 


Sir Gordon Russell said that one thing which had been 
learnt in Britain since the War was that one could not plan 
by telling people what they could not do. Something more 
positive was needed. As the Chairman had said, people were 
required who were prepared to put something into the pot 
instead of waiting for something to come out of the other end. 
It did not seem that there was any job in which people could 
not take pride if they did it as well as they could. 


Mr. G. Ronald Pryor (Chairman of Council) said he desired, 
on behalf of all those present and the many members of the 
Institution who had not been able to attend but who would 


eventually read the lecture in the Journal, to thank Sir Gordon 
Russell for hig Paper. The production engineer, possibly 
because his job more than that of most engineers was concerned 
with human beings, had been told that he must acquire much 
more of a liberal education than was thought normal in technical 
and scientific education today. We were being told that we 
must somehow or other get more of the humanities into the 
Institution’s examination syllabus, and the lecturer had gone 
someway in curing the alleged defects of that sort for which 
members were most grateful. 

Rightly, in view of the audience, the lecturer had stressed 
the engineering side of his theme, and Mr. Pryor was particularly 
interested in the part of the lecture in which Sir Gordon Russell 
emphasised the importance of, and drew attention to the great 
effect of, the sort of things about which he had been speaking 
on the general morale of people in a factory. On some other 
occasion one would like to hear him develop the other side of 
his subject which had, quite rightly, only been touched on 
lightly in the lecture, namely, how one assessed what was a good 
design, what was a bad design and, more important still, how 
did one differentiate between taste and fashion? What had 
been considered the worst possible taste in one period had often 
been the best possible taste in an earlier or later period. It was 
ridiculous to suggest that the ancient Greeks laid down for good 
and all the principles of design, and in his view it was equally 
ridiculous to suggest that the sort of things that some of the 
famous moderns inflicted upon people at the present time were 
good merely because they were new. 

It was with great pleasure that he proposed a sincere vote 
of thanks to Sir Gordon Russell for having delivered a most 
stimulating lecture. 


The vote of thanks was carried by acclamation. 


The Chairman expressed thanks on behalf of the Institution to the 
Royal Institution for having kindly offered the facilities of the Lecture 
Theatre. 














PRODUCTION EXHIBITION : - 


Group Visits from Technical Training Establishments 


The organisers of the Production Exhibition have drawn the attention of technical training establish- 
ments in the United Kingdom and Northern Ireland to the educational value of the Exhibition and the special 
facilities offered for visits by staff and student groups. 


Any establishments not yet aware of facilities for group visits are required to write for particulars to: 
Andry Montgomery, Ltd., 32 Millbank, London, S.W.1, or telephone TATe Gallery 8134. 


Firms operating apprentice or graduate training units are also invited to apply for concession tickets. 
Similar concession rates are open for organised parties of factory workers. 


The Exhibition demonstrates productivity in British industry, its importance in ensuring the country’s 
economic development, and the progress of modern trends of research, and is in no sense a “Trade Show”. 
It affords an unique opportunity of obtaining an overall view of the progress of science, research and tech- 
niques in the evolution of British industry in a multitude of fields. As such, it offers considerable educational 
value and scope to staff and students from technical and industrial training establishments. 
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AMERICAN METHODS OF TRAINING IN 
INDUSTRIAL ENGINEERING & MANAGEMENT 
IN UNIVERSITIES AND INDUSTRIAL PLANTS 


A Report by T. 


B. WORTH, M.1.Mech.E., A.M.1.E.E., M.I.Prod.E., F.R.S.A., 


Principal Senior Lecturer in Production Engineering and Assistant Head of 


Department, 


Department 


of Mechanical and Production — Engineering, 


Birmingham College of ‘Technology. 


1. Introduction 
1.1. Statement of Project 

The project on which this report is based was 
undertaken by invitation of the Ministry of Education, 
London, under the following terms of reference :- 

“To observe and gain experience of American 
methods of training in Industrial Engineering 
and Management both in Universities and 
Industrial Plants.” 

The project occupied six months of full time study, 
observation and practice. It involved contact and 
partigipation with 13 Universities and Institutes of 
Technology, and 19 industrial plants. These establish- 
ments were chosen to afford opportunities of 
appreciating industrial engineering and management 
principles and practices in organisations of different 
traditions and characteristics. This proved a wise 
approach in view of the diversity of method in both 
educational and industrial fields. 

In addition to the above, the work and educational 
activities of a number of professional societies and 
trade associations was studied. 

(List of Establishments consulted are given in 
Sections 1.5: 1.6: and 1.7.) 


IMPORTANT NOTE 

The Productivity Report—“Industrial Engineering” 
—submitted by a Team which made a shorter visit to 
the U.S.A, in 1953, was not available prior to study in 
this project, but has become available since, 


A study of the above report (A.A.C.P.), containing 
as it does some pertinent references and sections to 
Education in the field, shows that it is framed in such 
a way as vitally to affect this individual report. This 
is reflected in Section 1.3; “ Object and Scope of 
the Report” of this report. 


1.2. Method of Approach 

The project was planned as follows :- 

1.2.1. A general survey of courses in industrial 
engineering and management in_ educational 
establishments. 

1.2.2. A parallel survey of training and practice in 
the function in industrial plants. 

1.2.3. A subsequent deeper penetration into course 
structure, content and teaching method in selected 
establishments. 

1.2.4. Further industrial experience of a deeper 
character than that involved in the survey stage of 
the project. 

This approach proved valuable as quite early in the 
project it became clear that there was a wide diversity 
of practices in both academic and industrial fields of 
Industrial Engineering. 


1.3. Object and Scope of the Report 

1.3.1. The scope of this report is confined to aspects 

of the subject not covered in detail, if at all, elsewhere. 
It is framed to amplify education and _ training 

aspects, to clarify generalities and to provide guidance 
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in the development of courses in industrial engineering 
and management in academic and industrial areas in 
Great Britain. It is thus hoped to provide material 
of a fairly detailed nature to aid in the implementa- 
tion of the recommendations of the A.A.C.P. Report, 
and particularly with reference to Chapter 19, 
“Education of the Industrial Engineer”, and the 
Supplementary Report “Industrial Engineering 
Education in the U.S.” with special reference to 
Sections XXXI - XL inclusive. 

It is relevant to quote the recommendations of the 
A.A.C.P. Report, which embodies the considered 
opinion of a number of people chosen for their 
experience and qualifications in specific related fields. 

Quote : 397. “Industrial Engineering Studies in 
universities and technical colleges, whether as single 
subjects or as courses should be expanded ”. 

In view of the real difficulty which exists both in 
Great Britain and America over the question of 
terminology and definition, the following statement 
should be taken as applying throughout the report. 
1.3.2. Industrial Engineering and Management, for 
the purpose of this report, and, in fact, in practice, 
refers to a single area of education and training in 
which subjects from both the technological fields and 
the management areas are grouped to form a 
balanced course of study or programme of training. 

(The A.A.C.P. Report supports this view — see 
paragraph XXI, page 90—quote:- “ Industrial 
Engineering Courses are concerned essentially with 
methods of carrying out manufacture or service. They 
extend into management and related subjects because 
the two functions are inseparable ”.) 

All subsequent references will, therefore, use the 
term INDUSTRIAL ENGINEERING implying 
combinations of technological and management 
studies. 


1.3.3. Industrial Engineering is considered as a 
Staff Function* providing a service to “ line’ manage- 
ment in two major directions and taking responsibility 
for :- 


(a) the evaluation and specification of the physical 
requirements for the manufacture of a product 
or the provision of a service 


and 


the development and application of ‘tool’ 
subjects, mathematically based or otherwise, 
used by management in the direction, measure- 
ment and control of all processes and methods 
inherent in (a). 


& 


This does not preclude in any way consideration of 
the field of Industrial Engineering as a major area 
of training for potential executives. 


It is so considered generally in American industry 
and such consideration was found to be based on the 
opinion that the particular grouping of technological 
and administrative subjects found in Industrial 
Engineering makes it an ideal area of training for 
management, since during such training continual 
association with and contribution to management 
decisions will be normal practice. 

Analysis of the practice of a number of American 
firms strongly confirms the above. 

To complete the definition so that this report is 
specific and not weak through generalisation, the 
following chart shows the activities with which an 
industrial engineer may be concerned. 

INDUSTRIAL ENGINEERING is concerned with 
the manufacture of a product or the provision of a 
service in three main areas thus ;- 


Market aspects. 





Analysis of Product Design. 





The Product. 





Standardisation and Simplification, 
Quality Control. 


Costs. 
i Packaging and Despatch. 


Siting and Layout. 
Handling of material and products. 
Design and application of machinery. 





The Plant. 








Design and application of tools. 
Methods Analysis and improvement. 
Maintenance of plant and method. 


-~ Human Relations in Industry. 


Effective Communication. 





Performance. 
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Production planning and Programming. 
Production Control. 

Cost Analysis. 

Standards and Targets. 








Difference in emphasis provides the specialisation 
evident in both educational and industrial areas, and 
reflected later in reviewing some aspects of industrial 
engineering as a profession. 


It is important to record that there exists a strong 
opinion that specialisation in parts of industrial 
engineering (e.g., Materials Handling Engineer or 
Methods Engineer), should be built on a sound 
general training and education framed in such a way 
as to establish the very real links between technology 
and administration. 


Opinion was also expressed that the advance of 
technology today was so rapid and so revolutionary 
that it would be folly to consider technology and 
management as separate entities. The manager of the 
future must more and more have the ability to 
evaluate a new process or a new development of an 
existing process in terms of the industrial engineering 
aspect, and that means a sound knowledge of the 
technology. In the General Electric Company, which 
comprises 70 plants, over 80°, of the senior executives 
are technically trained men. 


It is thought essential to state as early as possible in 
this report that the project revealed no vital area of 
study in the U.S.A. which is not being covered, both 
educationally and industrially, in Great Britain, 
although the degree of cover may vary. 


It did, however, reveal important differences in 
philosophy and conception, resulting in different 
combinations of subjects and difference in emphasis. 


There were also differences in the ways and stages 
at which students were introduced to the subjects, 
and some diversity of opinion exists as to pre- 
requisites, 

There is, however, a strong and growing body of 
opinion that studies in industrial engineering should 
be based on a basic engineering education, and that 
courses should include some study of technology of 
production, 


An outstanding difference is that in U.S.A. 
students are introduced to the tool subjects of 
management relatively early in the course, the claim 
being that neither technology nor management can 
be studied in isolation where manufacturing activities 
are concerned. Any consideration as to ways and 
means by which studies in industrial engineering 
might be expanded in Great Britain must take into 
account the important facts that the educational 
systems of America and Great Britain have funda- 
mental differences and have developed from different 
circumstances. 


These facts alone preclude wholesale transfer of 
courses from one system to the other, even if that were 
desirable. 


This report, therefore, presents a reasonably com- 
prehensive and factual account of industrial 
engineering education and training functions in 
America, and presents suggestions concerning the 
ways in which a strong development in Great Britain 
might be fostered through modification and additions 
to existing courses, 


1.4. Educational Establishments in U.S.A. 
Contributing to this Project 


By direct contact and participation : 


1.4. 1. Syracuse University, Syracuse, New York. 

1.4.2. University of Illinois, Champaign, Illinois. 

1.4.3. Northwestern University, Evanton, Chicago, 
Illinois. 


1.4.4. University of Cincinnati, Cincinnati, Ohio. 

1.4.5. Ohio State University, Columbus, Ohio. 

1.4.6. Carnegie Institute of Technology, Pittsburgh, 
Pennsylvania. 

1.4.7. Case Institute of Technology, Cleveland, 


Ohio. 
1.4.8. Harvard University, Cambridge, 
Massachusetts. 


1.4.9. Massachusetts Institute of 
Cambridge, Massachusetts. 

1. 4. 10. Northeastern University, Boston, 
Massachusetts. 

1.4. 11. Cornell University, Ithaca, New York. 

1. 4. 12. University of Wisconsin, Madison, Wisconsin. 

1.4.13. Georgia Institute of Technology, Atlanta, 
Georgia. 

In addition to the above, other establishments gave 
freely of their views and _ practices through 
representatives at the 62nd Annual Meeting of the 


American Society for Engineering Education 
(A.S.E.E.). 


Technology, 


1.5. Industrial Concerns in U.S.A. Contributing 
in this Project 
1.5.1. General Electric Co., 
Syracuse, New York. 
1.5.2. International Haweston Corporation, Chicago, 


Electronics Park, 


Illinois. 

1.5.3. Cincinnati Milling Machines, Cincinnati, 
Ohio. 

1.5.4. Method Engineering Council, Pittsburgh, 
Pennsylvania. 


1.5.5. United States Steel Corporation, Pittsburgh. 
1.5.6. Lincoln Electric Co., Cleveland, Ohio. 


1.5.7. Wheeler Associates Incorporated, Cleveland, 
Ohio. 


1.5.8. United Shoe Machinery Corporation, Boston, 
Massachusetts. 

1.5.9. New Process Gear Corporation, Syracuse, 
New York. 

1. 5. 10. Carrier Corporation, Syracuse, New York. 

1.5. 11. Lamson Corporation, Syracuse, New York. 

1. 5. 12. Rollway Bearings Corporation, Syracuse, New 
York. 

1. 5. 13. Prosperity Gompany Incorporated, Syracuse, 
New York. 

1. 5. 14. Oberdorfer Foundries Inc., Syracuse, New 
York. 
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1.5.15.La Pointe Machine Tool Co., Hudson, 
Massachusetts, 
1. 5. 16. Eastman Kodak Co., Kodak Park, Rochester, 
New York. 
. 17. Eastman Kodak Co., Camera Works, Rochester, 
New York. 
1. 5. 18. Delco Works, (General Motors), Rochester, 
New York. 
1. 5. 19. Will and Baumer, Syracuse, New York. 


wm 


1.6. Professional Societies and Trade 
Associations Consulted 

1.6.1. American Society for Engineering Education, 
(62nd Annual Meeting). 

2. American Institute of Industrial Engineers. 

.3. American Society of ‘Tool Engineers. 

. 6.4. American Society of Mechanical Engineers. 

. 6.5. Manufacturers’ Association of Syracuse. 


2. General Notes on Industrial Engineering in 


the U.S.A. 


2.1. Professional Aspects 

It is interesting to report that the development of 
industrial engineering professionally in the U.S.A. has 
been attended by problems of tradition similar to 
those attendant on the progress of production 
engineering in Great Britain. 

The terms ‘industrial engineer’ and ‘ industrial 
engineering ’ have, however, become widely accepted, 
and where this is not so, as in some Universities, it is 
because of those problems of tradition and develop- 
ment. The rapid and impressive expansion in the 
employment of industrial engineers in American 
industry is shown by the following comparative 
figures :- 














BRANCH 1940* 1950** | INCREASE 
Civil 105,500 | 124,600 18 
Electrical 55,700 93,400 68 
Mechanical 85,500 98,600 15 
Industrial 9,800 | 46.709 376 
Metal and Mining 9 800 25,900 164 
Chemical 11,600 |* 31,100 168 























*U.S. Census Bureau P.44 No. 1. Feb. 1944. 


**Engineering Manpower Commission, March, 1948. 


Nore:—A survey’ entitled “The — Industrial 
Engineering Profession” (Georgia Institute 
of Technology) is included in the library 


copy of this report. 


2.2. Educational Aspects 

Although technical education in America developed 
in most cases without control from a central authority, 
indirect control in the form of ‘accreditation’ of 
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courses, traditional practice and imitation has resulted 
in some similarity of approach. Sufficient freedom 
exists, however, to allow individuality and initiative 
to develop a broad pattern of courses, 

This is noticeable in the field of industrial 
engineering which, compared with the traditional 
areas—civil—electrical—mechanical, is comparatively 
recent as a separate area of study. The administrative 
aspects of industrial engineering and what is now 
time and motion study were introduced with existing 
courses on an experimental basis about 1900. 

No general agreement exists as to the ‘best’ form 
of course or the best grouping of subjects and it is 
significant to note that in tables of Education 
Statistics, the term “ Industrial Engineering ” includes 
“Administrative Engineering’ and “ Management 
Engineering ”’. 

(The adoption of the term “Industrial Engineering” 
as standard nomenclature for courses has not taken 
place for several reasons. One of these, a pertinent 
one, appears to be because of the desire to retain 
existing and traditional titles, of accepted respect- 
ability.) 

Thus a course may be quite definitely a course in 
industrial engineering and be labelled as such in 
University literature, yet it may carry the award of 
B.M.E. (Bachelor of Mechanical Engineering), or 
B.Sc. (Bachelor of Science). 

The width of the field and some indication of the 
formative thought which surrounds the development 
of courses in industrial engineering in the U.S.A. is 
given in the following tables which are derived from 
an article in the Journal of the American Institute of 
Industrial Engineers. It is significant to report that 
the survey indicated in the tables was undertaken by 
a graduate industrial engineer as a thesis for a higher 
degree. 

If guidance is to be given in the development of 
courses in industrial engineering, a very clear under- 
standing must exist as to the subjects of study which 
are involved. Tables I and II are included to 
show how very wide this field is and it is clear that 
specific areas of optimum relevance to Industrial 
Engineering must be stated. 


(Tables I and II are reproduced from :- “ Concept 
and Practices in Industrial Engineering”. Ralph E. 
Balyeat, Purdue University. A.I.I.E. Journal, Vol. V, 
No, 3, May, 1954.) 


3. Industrial Engineering Education 
3.1. Some Comparative Statistics 

Both in America and Great Britain it has become 
the general practice to assess the development 
(quantitatively) of a new field of study in terms of the 
more traditional fields of civil, mechanical and 
electrical engineering. 


To give an appreciation of relative volumes of study 
in industrial engineering in U.S.A. the figures at the 
foot of the facing page are extracted from Circular 
387 of the Office of Education, Washington, D.C, 











TABLE I 
SUBJECTS COMMONLY FOUND IN 


Order of Importance as Reported 
by Educators 


INDUSTRIAL ENGINEERING CURRICULA 


Order of Importance as Reported 
by Companies Employing 
Industrial Engineers 











Rank Subject Rank Subject 

1. Motion and Time Study. 1. Mathematics. 

2. Accounting. 2. Plant Layout. 

3. Mathematics. 3. Operation Analysis. 

4. Operation Analysis. 4. Plant Operation. 

5. Industrial Organisation and 5. Motion and Time Study. 

Management. 6. Production Engineering. 

6. Labour Relations, Personnel. 7. Factory Planning. 

7. Mechanics. 8. Wages, Job Evaluation. 

8. Physics. 9. Production Planning. 

9. Plant Layout. 10. Mechanics. 

10. Factory Planning. 11. Production Control. 

11. Production Planning. 12. Mechanical Drawing. 

12. Mechanical Drawing. 13. Labour Relations, Personnel. 
13. Technical Writing. 14. Industrial Organisation and 
14. Strength of Materials. Management. 

15. Engineering Materials. 15. Human Engineering. 

16. Production Control. 16. Industrial Reports. 

17. Engineering Economy. 17. Quality Control. 

18. Statistics. 18. Surveys and Reports. 

19. Technical English. 19. Engineering Economy. 

20. Economics. 20. Industrial Economics, 

21. Production Engineering. 21. Physics. 
22. Electrical Engineering. 22. Statistics. 
23. Plant Operation. 23. Safety Engineering. 

24. Wages, Job Evaluation. 24. Technical Writing. 

25. Quality Control. 25. Technical English. 
26. Industrial Economics. 26. Accounting. 
27. Tool Engineering. 27. Mechanisms. 
28. Business Law. 28. Machine Design. 
29. Thermodynamics. 29. Economics. 
30. Machine Design. 30. Tool Engineering. 
31. Human Engineering. 31. Engineering Materials. 
32. Safety Engineering. 32. Electrical Engineering. 
33. Mechanisms. 33. Strength of Materials. 
34, Chemistry. 34. Chemistry. 
35. Metallurgy. 35. Finance. 
36. Surveys and Reports. 36. Metallurgy. 
37. Fluid Mechanics. 37. Fluid Mechanics. 
38. Industrial Reports. 38. Business Law. 
39. Finance. 39. Thermodynamics. 
40. Government and Political Science. 40. Government and Political Science. 
41. Surveying. 41. Surveying. 

TOTAL ENROLMENTS 
Part-time No. of 

Engineering No. of and lst Degrees 
Curricula Schools Full-time Special Day Evening Total 1952-53 
Electrical 170 30,775 363 3,254 34,397 4,905 
Civil 168 21,109 202 1,532 22,843 4,400 
Mechanical 168 31,898 393 3,193 35,484 5,917 
Chemical 122 13,152 48 693 13,893 2,276 
Industrial 78 6,208 89 744 7,041 1,525 
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TABLE II 


CONCEPTS OF INDUSTRIAL ENGINEERING FUNCTIONS 


The survey questionnaire presented a list of 
functions frequently associated with industrial 
engineering, and suggested that they could be thought 
of as consisting of two phases of activity. 


Design 

The study, planning and development of the 
methods, procedures or systems required to control 
the performance of the function. 


Administration 

The actual performance or control of the function 
utilising the designed methods, procedures or systems. 

The respondents were asked to indicate whether or 
not they regarded these functions as industrial 
engineering functions, The percentage listed 
represent affirmative answers and are based on total 
response indicated in column headings. 


Function Companies Consultants 
Design Admin. Design Admin. 

% % % % 

Production Plan and peepee: 63.3 36.6 71.4 28.6 
Production Control ree 52.3 36.2 85.7 28.6 
Material Control oe .. 45.1 30.6 7.14 14.3 
Inventory Control eck .. 37.9 24.2 57.1 14.3 

Quality Control ... —< er 57.1 

Office and Plant Layout ... 82.5 50.2 85.7 57.1 
Design of Equip. of Factory ... 64.2 33.6 71.4 14.3 


Tool Engr., Jigs and Fixtures ... 52.7 31.1 85.7 143 
Maintenance—Mach. and Equip. 34.0 21.7 28.6 14.3 
Maintenance—Build. and Facil. 30.2 21.3 28.6 14.3 
Safety Programmes ” 34.0 29.4 28.6 14.3 
Waste Elimination and Salvage 59.1 40.4 85.7 14.3 


Office Management and Proc. 34.5 18.7 85.7 14.3 
Process Engineering de .. 66.8 43.4 100.0 57.1 
Methods Analysis and Stand ... 87.2 66.8 100.0 71.4 
Personnel Policies and Proc. ... 23.4 19.6 14.3 14.3 
Training Programmes — Prod. 

Worker 34.4 27.7 57.1 28.6 


Labour Rel. —Griev, Settle ... 213 204 143 143 


Job Evaluation 
Merit Rating 
Time Study 
Rate Setting 


68.1 58.3 71.4 71.4 
38.3 33.2 42.9 42.9 
83.4 75.3 100.0 85.7 


w« wae 6a 85.7 100.0 
Wage Incentive Schemes ~~. fan Ss 85.7 85.7 
Cost Est. — Production ... oo. Gne  oeo 85.7 85.7 
Cost Records and Control Sen aoe 28.6 14.3 
Special Projects ... as ee 71.4 143 


Educators 
Design Admin. 
% % 
86.2 48.3 
79.3. 51.7 
69.0 41.4 
55.2 34.5 
72.4 55.2 
96.6 51.7 
58.6 20.7 
79.3 48.3 
27.6 24.1 
17.2 17.2 
58.6 44.8 
72.4 51.7 
55.2 27.6 
62.1 58.6 
96.6 69.0 
31.0 10.3 
44.8 31.0 
27.6 17.2 
86.2 58.6 
58.6 31.0 
89.7 69.0 
86.2 62.1 
82.8 55.2 
79.3 31.0 
65.5 34.5 
44.8 24.1 











A most significant development in U.S.A. has been 
the expansion of industrial engineering studies at the 
graduate level, and some idea of the subjects forming 
the basis of these studies will be given in Section 5 of 
this report, 

The following figures (Circular 387—Office of 
Education), give a comparative assessment of the 
volume of graduate studies in industrial engineering. 





Enrolment Master’s Total 

Engineering Ratios as % Degrees _Post-Grad. Deg. Higher 

Curricula Undergraduates 1952-53 Not Doctorates Dr’s. Deg. Degrees 
Electrical 19.5 866 14 132 1,012 
Civil 9.6 560 13 32 605 
Mechanical 10.4 608 19 78 705 
Chemical 17.5 433 — 147 580 
Industrial 22.2 215 7 . 225 


It has been estimated that 60° to 70% of students 
who follow a formal course in what might be termed 
“pure engineering”, have moved to executive 
positions involving industrial engineering when they 
are ten to fifteen years out of college. 

This can, of course, be interpreted as showing the 
value of the traditional courses—as it does indeed. 
But discussion with industrialists indicated that a more 
rapid personal development might have resulted from 
the inclusion of some industrial engineering studies in 
the engineering course. 

Similar estimates have been made in Great Britain 
and the question appears very pertinent at a time 
when it is most essential to serve the individual and 
industry by an efficient development of available 
student man-power. 


3.2. Educational Survey 

It was previously stated that course content varies 
in the U.S.A. considerably. Later in the report, this 
diversity will be reduced in the light of trends in 
America and of possible developments in Great 
Britain. 

It is not practicable to devise a chart or other 
visual aid which gives a ready appreciation of the 
diversity of course structure. 

It is, however, generally accepted that there are 
three main methods of approach in America. 

3.2.1. A technique approach where the emphasis is 
on the study of theory and application of manage- 
ment “ tool subjects ’—e.g., Time and Motion Study. 
3.2.2. An engineering analysis approach in which 
each situation or problem is analysed and wherever 
possible, measurement is used for assessment of the 
problem. 

3. 2.3. A management approach where the emphasis 
is on management studies, largely taught via the case 
system. 

Of these, the engineering analysis approach is 
rapidly gaining favour as a method which most 
readily performs the service required in industrial 
engineering studies and, most important, an approach 
which lends itself to the classical appreciation of 


education by developing the ability to think logically. 
It also measures up to the demands of an expanding 
technology. 


Norte :—The library copy of this report contains an 
extract from “The Accredited Industrial 
Engineering Curricula ” Georgia Institute of 
Technology. 


3.3. Notes on American Education 

Study of the analyses given in previous sections of 
this report will have indicated the wide diversity of 
practices and course structure, and it would be con- 
fusing to attempt to illustrate every combination. On 
the other hand, it is thought advisable to show typical 
patterns so that a well defined base exists for the 
consideration of ways and means of developing studies 
in industrial engineering in Great Britain. The follow- 
ing examples have therefore been chosen to show 
different methods of approach and represent areas 
which were studied in some detail by the reporter 
during the project. 

Previous mention has been made of the differences 
between the system of education in U.S.A. and that 
in Great Britain, and this is most important when 
considering basic structures. These differences exist 
in both the administrative sphere and educational 
sphere, resulting in establishments which may be 
privately endowed, state aided or a combination of 
these methods. (At Cornell University, and others, 
there exists on the campus, side by side and welded 
into the University structure, colleges which are 
privately endowed and those which are state aided). 

There is no system in America which exactly 
parallels the National Certificate Scheme in Great 
Britain and it is relevant to comment that this scheme 
with its industrially based students and unique com- 
bination of practical training and academic study in 
parallel, excites much interest and appreciation in 
the United States. 

The following chart shows in broad conception, 
the areas of American education relevant to this 
report :- 
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HIGH SCHOOL 


PRIVATE, SCHOOL 





UNIVERSITIES 
AND 


INSTITUTES OF 


TECHNOLOGY 
(some) 





| INSTITUTES OF 
TECHNOLOGY 





(other) 


3.4. Pre-requisites to a study of Industrial 
Engineering 

Much thought has been given during recent years 
on the important question of the most suitable 
preparation for a study of industrial engineering. 

Attendance at the 62nd Annual Meeting of the 
American Society for Engineering Education pro- 
vided a valuable opportunity to sound current opinion 
on this matter from representatives of a large number 
of establishments. 

There was general agreement that the desirable 
attitude of mind to be brought to a study of industrial 
engineering was that involving the ‘ engineering 
method and philosophy’. 

Thus the majority of courses in industrial engin- 
eering leading to a first degree are based on a pre- 
vious preparation in engineering with a course content 
mainly in the mechanical engineering field—but not 
exclusively. In such courses, it is the practice in the 
four-year courses to make the first two years of this 
nature. Alternatively, the course may “ involve such 
studies” as a pattern or thread running throughout. 

Courses with a ‘Management’ approach particu- 
larly those at the graduate level (i.e., post first de- 
gree), are often based on a first degree in either 
engineering or science. 

The following examples will clarify the detail in- 
volved in these approaches. 


3.5. Typical Courses 

The following outlines have been chosen to illustrate 
methods of approach and to help in the definition of 
industrial engineering as a field of study. 

They do not include an example from every 
University or Institute of Technology visited during 
the project. This neither indicates assessment nor 
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4 yr. Full-time Course 
Ist Degree 


5 yr. Full-time Course 
Ist Degree and Ist Degree 


* Co-operative’ Courses 
4 yr. : 5 yr. 
Ist Degree and Ist Degree 


University Colleges 
(Extension Work) 
Day and Evening 


Special Programmes 
e. g. (Summer Courses) 
May be ‘accredited’ for 
Degree 


vnmmrAoOmo 


2 yr. Full-time Course May be 
Degree 
Part-time Courses Based 


Special Programmes 


preferment as every institution has been of great 
value—and all were freely given—in forming a 
realistic and balanced appreciation of industrial engin- 
eering in the U.S.A. 

In some instances, graduate studies have been 
shown immediately subsequent to the related under- 
graduate courses. In others, graduate courses have 
been shown separately because of some particular 
aspect which it is deemed necessary to illustrate. 


3.5.1. 4-Year Full-time Course 


Syracuse University—New York State 
Department of Industrial Engineering 


The philosophy of approach at Syracuse Univer- 
sity is well illustrated in “ Definition and Scope of 
Industrial Engineering”. The form of the course is 
not final, as at the time of the project much con- 
sideration was being given to the way in which the 
course could be strengthened by incorporating some 
study of manufacturing activities in the process area. 

These deliberations are typical of the thought being 
given to re-design of courses in a number of Univer- 
sities and Institutes of Technology. 

Development of courses in Great Britain is dis- 
cussed later, but it is relevant here to comment that 
such deliberation gives much point to the A.A.C.P. 
report recommendation that industrial engineering 
courses should be developed with and from courses in 
production engineering. 


“Definition and Scope of Industrial Engineering” 
Industrial engineering is the engineering of manu- 
facture. It is the application of engineering methods, 
practices, and knowledge in the manufacturing 
division of industry. Its activities include :- 
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1. The selection of manufacturing processes and 
assembly methods. 


2. The design of the physical facilities of the 
plant, including :- 
(a) arrangement of machines and equipment; 
(b) the material handling equipment; 
(c) the materials and product storage facilities. 
3. The selection of tools and equipment. 


4. The design of control systems for :- 
(a) production ; 
(b) inventory; 
(c) quality; 
(d) manufacturing costs; 
(e) maintenance. 
5. Cost reduction. 


6. Development of wage payment systems and job 
evaluation. 


7. Evaluation and performances. 


Other engineering activities usually found in indus- 
try concern product, sales, application, research, plant 
and special processes. 

Manufacturing activities which are closely related 
to industrial engineering activities are the following :- 

1. Tool design and tool making. 

2. Plant engineering, including :- 

(a) maintenance of machines, equipment and 
buildings ; 

(b) building construction and alteration; 

(c) power plant operation; 

(d) plant protection. 

3. Purchasing. 

4. Cost accounting. 

5. Personnel administration, including :- 

(a) selection of employees; 
(b) training of employees; 
(c) merit rating; 

(d) safety. 


Industrial engineering is a staff function and as 
such is advisory in nature. There are two very 
important reasons for this. First, this avoids com- 
plicating the line authority of the operating personnel. 
Second, and equally important, is the difference in 
attitude and approach between management and 
industrial engineering. The industrial engineer must 
have an investigative type of mind and be especially 
capable of analysis, design and evaluation, Manage- 
ment is involved with the execution of the plans 
based on information from industrial engineering. 
Co-ordination and leadership ability are the most 
important traits of management. A person educated 
as an industrial engineer and who has had consider- 
able industrial experience practising his specialty is 
excellently equipped for management if he has the 
interest and leadership talents. His knowledge of 
overall plant operation is of great value in a manage- 
ment position. 


DEPARTMENT OF INDUSTRIAL ENGINEERING. 
SYRACUSE UNIVERSITY 


The first year of work in the College of Engineer- 
ing is uniform for all students. 


Studies in the first and second years are not 
specifically in the industrial engineering field, Thus 
the I.E. Course is really a two-year course following 
general scientific and engineering subjects. 


3rd Year 

lst Term 

Manufacturing Processes. 

Processes Laboratory. 

Industrial Engineering. 

Mechanics of Materials, 

Materials Testing Laboratory. 
Principle of Electrical Engineering. 
Electronics (General Studies). 


2nd Term 

Production Methods. 

Methods Laboratory. 

Plant visits and reports. 

Job Evaluation and Wage Incentives. 
Engineering Statistics. 

Electrical Engineering. 

Electronics (General). 


4th Year 

lst Term 

Thermodynamics. 

Mechanical Engineering. 
Industrial Engineering Seminar. 
Motion and Time Study, 
Estimating and Costing. 
Production Planning and Control. 
Electronics (Technical). 


2nd Term 

Fluid Mechanics. 

Engineering Economic Analysis. 

Quality Control. 

Plant Design and Layout. 

Electronics (Technical). 

Electronics (General). 

Awarp :- BACHELOR OF INDUSTRIAL ENGINEERING 


GRADUATE STUDIES 
The Graduate School permits studies in some of 
the above subjects to be continued to a_ higher 
standard and offers in addition :- 
Safety Engineering. 
Materials Handling. 
Industrial Engineering History. 
and Administration. 
Plant Engineering and Maintenance, 
Economics of Machine selection and replacement. 
Coupled with Thesis requirement. 
Awarp:- MASTER OF INDUSTRIAL ENGINEERING 


3.5.2. A Full-time 
University) 
Cornell University—College of Engineering. 
Sibley School of Mechanical Engineering. 
Department of Industrial Engineering. 

The writer spent four weeks at Cornell University 
as a visiting Fellow at the invitation of the President 
of the University, and it is thought that the follow- 
ing brief notes on general University Structure will 
give background to other references dealing with 
general patterns. 


Organisation 


5-year Course (Non-state 
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CORNELL UNIVERSITY. ITHACA. NEW YORK 
COLLEGE OF ENGINEERING 
ORGANISATION (PARTIAL) 





DEAN 
| | T T T 
ENGg. MECH. CIVIL ELECTL. CHEM. AND 
PHYSICS D ENGg. D ENGg. D ENGg. D METALLy. D 








*D’ INDICATES DIRECTOR 


MECHANICS Sibley School of 
MATERIALS 


Mechanical 
Engineering 


SERVICE DEPT. 








DEPARTMENTS 
y | 
INDUSTRIAL HEAT/ MACHINE MATERIAL DRAWING 
ENGINEERING H POWER H_ DESIGN H PROCESSg. H GEOMETRY 


*‘H’ INDICATES HEAD 


Members of Staff 


rr rire 


| 
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INDUSTRIAL ENGINEERING AT CORNELL 
UNIVERSITY 


Programme note, 1954 


‘The training of engineers for the field of pro- 
duction engineering or industrial engineering has been 
an integral part of the Sibley school of Mechanical 
Engineering for the past fifty years. The increasing 
scientific developments underlying the operation of 
works and plants in many industries have put addi- 
tional emphasis on the need for a sound background 
in such areas as materials, design, statistical pro- 
cedures, materials processing, gauging and inspection, 
methods engineering, cost accounting and production 
engineering including product analysis, plant layout, 
engineering economy and production control’. 

The courses are based on the following general 
pattern which becomes effective during the second 
year of the course. The first year is largely con- 
cerned with general science and engineering science 
and these continue in part during the second year. 
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INDUSTRIAL ORGANISATION * 


poe eal ORIENTATION COURSE 2nd YEAR 


1 METHODS < “> STATISTICS 3 yr. + i COSTS 3 yr. t 
ENGg. 3 yr. | 














¥v 
» MARKETING 4yr 








. 
+ PRODUCTION 











ENGg. 4 yr. 
v | 
STD. COSTS & 
MANGt. CONTROL 5 yr. PROJECTS 5 yr. 


*Compulsory for all Engineers 
CORE SUBJECTS. Taken by all engineering students 


Electives 
STATISTICAL QUALITY CONTROL. 
ADVANCED STATISTICS. 
PRODUCTION CONTROL. 
ADVANCED METHODS ENGINEERING. 
ADVANCED PRODUCTION ENGINEERING. 
PERSONNEL MANAGEMENT. 
MARKET RESEARCH. 
Awarp:- B.M.E. (Bachelor in Mechanical Engineering). 


Production Engineering 

In view of the confusion which exists with respect 
to interpretation of titles, the following defines this 
term in relation to the work at Cornell University. 

‘Production Engineering encompasses Methods 
Engineering and involves the design of the produc- 
tion system. This requires evaluation of alternatives 
—regarding the system on a whole. The process can 
be appreciated by reference to Production Design 
and Development’. 


IDEA 


RESEARCH 







DEVELOPMENT 


MODEL 
RE-DEVELOP PERFORMANCE 


WORKING SAMPLES TESTS 








PRODUCT PRODUCTION 
DESIGN DESIGN 
MANUFACTURING 
ANALYSIS 


SYSTEM DESIGN 
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3.5.3. <A Full-time 5-year Course (State University) 
The Ohio University, Columbus 

At this University, the University year is divided 
into four quarters, each almost eleven weeks in length. 
The University comprises ten Colleges and a 
Graduate School. 

Industrial engineering in the College of Engineering 
is framed on the idea that it comprises these areas 
of study or division of work. 

Works Area. 
Management. 

Work Methods. 
Planning and Control, 
Industrial Relations. 
Production Engineering. 
Plant Layout. 


GENERAL PATTERN OF INDUSTRIAL ENGINEERING 
COURSE. (Ohio State University) 
First Year 
This is common to all five-year curricula in 
engineering, and establishes a basis of fundamental 
science with an introduction to engineering. 


Second Year 
Mathematics (Calculus). 
Physics (Mechanics. Heat. Light. Sound. 
Electricity. Magnetism). 
Industrial Engineering. (Processes — machine. 
Foundry, Welding). 
Principles of Economics. 


Third Year 

Mathematics—Statistical Methods in Engineering. 

Mechanics—Statics and Dynamics or Mechanics 
of Fluids. 

Accounting—Principles, Factory costs. 

Engineering Drawing. 

Industrial Engineering—Manufacturing Processes. 

Mechanics—Strength of Materials. 

Psychology—introductory; physiological psycho- 
logy; advanced psychology. 

Industrial Engineering—Engineering Manage- 
ment; Production Control Charts, 

Economics—Labour problems. 


Fourth Year 

Industrial Engineering — Methods Analysis; 
Works’ Measurement and Standards, 

Electrical Engineering. 
Industrial Electronics and Controls. 
Business Organisation—Personnel Management. 
Applied Thermodynamics. 
Industrial Engineering—Engineering Economy. 
Industrial Engineering—Tool Engineering. 
Industrial Engineering—Advanced Production 


Control. 
Industrial Engineering—Safety Engineering. 
Industrial Engineering — Industrial Quality 
Control. 


Political Science, 
Social Administration. 
Machine Design. 
Economic Geography. 
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Business Organisation—Corporate Organisation 
and Control. 


MAY BE TAKEN FOR GRADUATE CREDIT 


SUMMER QUARTER is devoted to practical 
experience in an industrial organisation. 


Fifth Year 
Survey of Engineering. 
Industrial Engineering—Plant Equipment and 
Design. 

Industrial Engineering—Production Engineering. 
Industrial Engineering—Advanced Studies. 
From other related areas, 
chosen to give a coherent 

sequence of studies. 


Non-technical Electives 
Technical Electives 


MAY BE TAKEN FOR GRADUATE CREDIT 
Awarp :- B.I.E. (Bachelor of Industrial Engineering). 
and—M.Sc. (Master of Science). 
Part concurrently or post bachelor’s degree. 
Analysis of the course shows that what may be sub- 
jects under the heading Industrial Engineering, repre- 
sent 77/286 of the course or rather more than 25°. 


3.5.4. Institute of Technology Courses 

‘A’ Georgia Institute of Technology, Atlanta, 
Georgia — (see also section 2 of this report), 

This Institute has one of the largest enrolments in 
industrial engineering in the U.S.A. The Director of 
the School of Industrial Engineering and the staff 
take a most active part in the affairs of the American 
Institute of Industrial Engineers, whose Journal is 
produced in Atlanta. 


FOUR YEAR COURSE 


First year is common to all engineering students 
and aims to establish a base of fundamental science. 


Second Year 
Engineering Drawing. 
Principles of Economics. 
Survey of Humanities. 
Calculus. 
Welding Lab. 
Pattern and Foundry Lab. 
Machine Lab. 
Physics. 


Third Year 
Economic Principles and Problems. 
Accounting and Cost Accounting. 
Metallurgy. 
Technical English. 
Organisation of Production. 
Production Control. 
Evaluation of Engineering Data. 
Motion and Time Study. 
Applied Mechanics. 
Thermodynamics. 
Heat — Power Engineering. 
Machine Design. 
Electives. 
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Fourth Year Industrial Surveys and Reports. 
Cost and Production Estimating. 


Public Speaking. Factory Planning. 

Fluid Mechanics. Materials Handling. 

Applied Electricity. Job Evaluation and Wage Incentives. 
Heat — Power Lab. Engineering Economy. 

Industrial Psychology. Legal and Ethical phrases of engineering. 
Industrial Accident Control. Electives. 





‘B’ INDUSTRIAL ENGINEERING OPTION IN MECHANICAL ENGINEERING, CASE INSTITUTE 
OF TECHNOLOGY — CLEVELAND, OHIO 











SUBJECT GROUPS AND SUBJECTS YEAR PERCENTAGES 

BASIC SCIENCE 1. 2. 3. 4. 
Mathematics. 
Physics, 
Chemistry. 57 36 





HUMANITIES AND NON-ENGINEERING STUDIES 





Composition. 
Background of Democracy. 32 20 20 2” 
History of Western Civilisation. 
Electives. 








RELATED ENGINEERING STUDIES 





Engineering Drawing. 
Mechanics. 
Heat—Power. ll 34 67 49 
Machine Design. 
A.C.—D.C. Machinery. 
Metallurgy. 








INDUSTRIAL ENGINEERING STUDIES 





Mechanical Processes. 
Production Engineering. 
Methods Engineering. 























: 31 
Quality Control. 10 13 
Production Control. 
Plant Layout. 
100 100 100 100 
The course content at this establishment may be In the 4th year electives are offered from :- 
m i bject 
oo he hese of broad groups of subjects as Sita Cicaeiiaitii 
In the 2nd and 3rd years, the following are essential Industrial Plants. 
studies. Fundamentals of Quality Control. 
Mechanical Processing I and I1| Welding Processes. 
Production Engineering I and II | See later details Production Control, 
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Typical 
appreciation of the 


syllabuses are given to establish an 


content of the Industrial 


Engineering subjects. 
Immediately following this survey of undergraduate 


studies, 


Undergraduate Courses 


M.E.1. 


M.E.2. 


M.E.8. 


M.E.45. 


M.E.46. 


M.E.140. 
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graduate 
continuity. 


studies are cited to preserve 


MECHANICAL ENGINEERING 
Industrial Engineering Division 


Mechanical Processing 1. Fundamental 
theory and processes used in machining 
metals on basic machine tools. Types of 
equipment, tooling, coolants, machin- 
ability, sequence of operations and the 
relationship between metal processing and 
mechanical engineering. 


Mechanical Processing 2. Theory and 
practice in casting ferrous and non-ferrous 
metals, design and construction of wood 
and metal patterns, moulds and cores, 
supol and crucible furnace operation, sand- 
control equipment and testing, operating 
costs and economical production methods. 


Practice Term in Mechanical Processing. 
A continuation of M.E.1 and M.E.2. 
Practice demonstrations, discussions and 
inspection trips covering mechanical 
processing and _ production § methods. 
Equivalent industrial experience may be 
substituted upon approval. Two weeks in 
summer. 


Inspection Trip. An out-of-town-trip to 
visit engineering industries and manu- 
facturing plants not found in the Cleveland 
district, Discussions are conducted daily 
and a formal report is required. One week 
at the end of the junior year. 


Production Engineering 1. Technical 
factors involved in production processing, 
manufacturing equipment and _ facilities, 


material requirements, tooling and 
operation planning machine and plant 
utilisation, inspection procedures and 


control, maintenance and safety measures. 


Production Engineering 2. Techniques of 
economic analysis applied to production 


problems. Cost considerations and 
budgetary control, economic alternatives, 
depreciation and_ replacement _ studies, 


material and manufacturing quantities and 
analysis of operating efficiency. 
Note:- M.E.1; 2; 8; 9; 45; and 46 areE 


COMPULSORY. 


Methods Engineering. Methods of 
analysing manufacturing operations to 
find the most economical way to do each 


M.E.142. 


M.E.143. 


M.E.144. 


M.E.145. 


M.E.240. 


M.E.241. 


M.E.242. 


M.E.244. 


job. Process charts, operation charts, 
micro-motion study, principles of motion 
economy, job standards and time standards. 


Industrial Plants. Factors in the co- 
ordinated design of an industrial plant 
including production methods, equipment 
and services, layout, material handling and 
control, selection of equipment, economic 
lot sizes and manufacturing costs, 
laboratory layout of manufacturing areas 
for specific production requirements. 


Fundamentals of Quality Control. 
Application of statistical methods to 
control the quality of manufactured parts. 
Statistical principles for determining 
frequency distribution design of control 
charts and inspection plans. Technique of 
inspection and gauging, inspection devices 
and gauge-testing equipment, 


Welding Processes. Fundamentals of 
welding, covering the common phases of 
gas, arc and resistance welding. Practice 
on arc and gas welding in the laboratory. 


Production Control. Basic principles and 
factors in production control. Planning, 
routing, scheduling and dispatching in 
manufacturing programmes. Laboratory 
analysis and solution of typical cases from 
industry. 


Advanced Methods Engineering. Establish- 
ing of job standards, rating studies, 
standard data and basic time values, 
production studies, formulation and 
charting. Motion study applications to 
process, operation, equipment and handling 
problems. Laboratory development of 
techniques and equipment for obtaining 
data and application of principles to 
production problems. 


Industrial Engineering Management. 
Seminar. Factors underlying management 
decision. Plant organisation and operation. 
Inventory, budget, finance-control systems, 
purchasing and material control, produc- 
tion planning and personnel management. 
Visiting lecturers present current views and 
applications. 


Industrial Law. Laws of incorporation, 
federal law and fair-trade regulations, 
patent law and copyrights. Case studies. 


Production Control 


and Planning. 
Production-control 


requirements and 
methods. Product-design market analysis 
process engineering, material control, 
manufacturing, scheduling, dispatching 
and records. 











M.E.245. Job Evaluation and Wage Administration. 
Methods of preparing job descriptions, 
making job analyses and appraising the 
value of specific jobs. Employee 
remuneration with particular emphasis on 
incentive systems, 


M.E.246. Labour Relations. Techniques and 
strategy of joint labour-management 
relations including state and _ federal 
regulations, collective bargaining, labour 
contracts, grievance procedure, conciliation 
and arbitration. 


CASE STUDIES IN INDUSTRIAL ENGINEERING 
AT CASE INSTITUTE OF TECHNOLOGY 
Taken after Industrial Experience 

These studies, taken after industrial experience are 
designed to provide a well rounded, thorough and 
critical study of established principles and new 
developments in the field. 

Full-time students usually complete the course, 
which leads to the degree of Master of Science in 
Industrial Engineering, in one year. 

An evening schedule is also provided and the 
qualification is gained after four years of part-time 
study. 

In addition to the normal range of graduate 
studies, a most interesting range of related courses is 


offered. 


GRADUATE STUDIES 
Methods Engineering and Advanced Methods 
Engineering. 
Plant Layout and Materials Handling. 
Statistical Quality Control. 
Welding Processes. 
Production Control and Planning. 
Applied Industrial Statistics, 
Industrial Law. 
Investigation in Industrial Engineering. 


RELATED COURSES IN INDUSTRIAL ENGINEERING 
AND MANAGEMENT. GRADUATE LEVEL 
Instrumentation and Automatic Control. 
Machine Analysis. 
Analytical Techniques. 
Momography. 
Mathematical Statistics. 
Semomechanisms. 
Illuminating Engineering. 
Cost Accounting. 
Corporation Finance. 
Problems in Administration. 
Scientific Method. 
Industrial Production Management. 
Job Evaluation and Wage Administration. 
Labour Management Relations. 
Human Problems in Industry. 


3.5.5. Further Graduate Studies 

To maintain course sequence, certain graduate 
courses have been outlined subsequent to the related 
undergraduate courses. 


However, it is a common practice in the United 
States of America to qualify in a science or technology, 
and to add to such qualification a graduate study in 
the field of Industrial Management. Many 
Universities and Institutes of Technology operate 
Schools of Business Administration and there are 
some links in such schools with parallel courses in 
Industrial Administration. For instance, a School of 
Industrial Engineering may give a service course in 
Time and Motion Study for students in Business 
Administration. Similarly, a School of Business 
Administration may offer the subject of Production 
Management for graduate studies. 

Two of the best known areas of Graduate Study 
have developed at Harvard and Massachusetts 
Institute of Technology, and examples of courses 
there are given to show the pattern of such develop- 
ment. The courses are definitely biased towards 
Industrial Management but the links with Industrial 
Engineering (which essentially embrace some Manage- 
ment aspects), is noticeable. 


GRADUATE SCHOOL OF BUSINESS 
ADMINISTRATION—HARVARD UNIVERSITY 
CAMBRIDGE — MASSACHUSETTS 
The courses in this school are aimed at 
‘ Administration ’—‘ the determination and execution 

of policies involving action’. 

The two-year course leads to a Master’s Degree in 
Business Administration and the first year of the 
course is divided into these areas of study:- 

Administrative Practices. 

Business Responsibility in the American Society. 
Control. 

Finance. 

Marketing, 

Production and Written Analysis of Cases. 

The second year is devoted to more difficult 
problems in :- 

Administration and Review of Accounts, 
Advanced Economic Theory and Analysis. 

Advanced Production Problems. 

Advertising. 

Analysis of Markets. 

The Business Administration and Government 
Policy. 

Business Conditions. 

Business History. 

Business Policy. 

Economic Aspects of Public Policy. 

Factory Management. 

Financial Accounting. 

Financial Management. 

Foreign Trade Management. 

Human Relations. 

Industrial Accounting. 

Investment Management. 

Legal Aspects of Business. 

Management of Financial Institutions. 

Management of New Enterprises. 

Manufacturing. 

Personnel Administration. 

Problems in Collective Bargaining. 

Retail Distribution. 
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Sales Management. 
Taxation. 
Transportation. 

It is not proposed to repeat detailed analyses of 
these courses but to point out several aspects which 
may inpinge on teaching methods and approaches 
in the area of Industrial Engineering, which, as has 
been stated elsewhere in this report, is fundamentally 
linked with both Technology and Management. 


Pre-requisites 

1. A first degree is preferred but not essential. 

2. The first degree may be in Liberal Arts or 
Science or Engineering. It was significant that 
the proportion of Graduates in Engineering 
who take the course has increased from 10° to 
30°, in about ten years. 

3. Selection takes account of personal qualities as 
well as attainment and about 600 students are 
accepted from an application of 2,500. 


Technical Content of Courses 

Harvard approach to technical content is to give 
students sufficient appreciation of subjects to enable 
them to realise the areas of application and to know 
when to use the services of a specialist. 

Shop Drawing. This subject is used as a means of 
communication and it is claimed that students readily 
acquire the facility of reading fairly complicated 
drawings. 

Operation Sheets and Machine Tools. The equip- 
ment consists of a lathe, shaping machine, grinding 
machine, drill press, milling machine. All these are 
bench models, mounted on trolleys for classroom use. 
Machine tool illustrations with current prices are 
used to encourage economic appreciation. 

Time and Motion Study. Interest is centred on 
the management aspects and the main areas covered 
are :- 

(a) explanation of and practice in use of decimal 
timer and in setting of standards ; 

(b) discussion of causes of difference ; 

(c) discrimination between scientific areas and 
non-scientific areas. 

Films are used extensively to develop powers of 
perception, 

The following is quoted from the ‘Official Register’ 
to give an appreciation of the essential difference 
of approach to manufacturing aspects in business 
administration courses and that in engineering courses. 

The problem of ‘how much manufacturing 
technology ’ in industrial engineering courses is still a 
debatable one in the United States of America. 

“Production is an operating subject that deals with 
methods and techniques of execution and supervision 
to a greater extent than with policy formulation. 
The problems are selected from the production field 
and include the more important procedures and 
techniques commonly employed in progressive manu- 
facturing plants. These techniques are studied with 
reference to the development of an understanding of 
their contribution to the attainment of established 
manufacturing objectives. 

“ The subject is organised to make four well defined 
contributions to the first year programme :- 
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1. It provides an appreciation of the relationships 
of production to other operating problems of 
business and an awareness of the significance of 
production aspects of general administrative 
problems. 

2. It gives familiarity with and a degree of facility 
in the use of procedures and techniques that 
have had their greatest development within the 
factory and that are rapidly gaining much wider 
significance as their more general administrative 
applicability is recognised. 

3. It develops self-confidence and recognition of 
personal capacity and capability in technical 
and mechanical areas that many individuals 
have too commonly looked upon as outside 
their forte. 

4. It emphasises the development of a variety of 
important mental characteristics, such as critical 
perception, imagination, analysis at the factual 
level and judgment. 

“ Production provides the technical foundation for 
second year advanced operating courses and for 
courses that are concerned with formulation of 
production policy. It is a laboratory type course, in 
which the student learns by doing.” (From Prospectus.) 


ADVANCED PRODUCTION PROBLEMS 


“This course deals with the broad problems in 
production policy which confront the executive in 
charge of manufacturing operations, The solution of 
such problems frequently requires an understanding of 
the manufacturing process in which it operates. The 
course has, therefore, three objectives : 

“The first objective is to develop the student’s 
ability to analyse a manufacturing process and to 
determine quickly the things about it which are 
important for top management to know and under- 
stand. Attention is directed to the way in which the 
fundamental technology of a process influences 
management policy decisions, the organisation of 
industries, and the operating methods of particular 
companies. Plant inspection trips are made to 
provide practice in the use of first-hand observation as 
a means of learning about the management problems 
presented by particular production processes. 

“The second objective is to develop the student’s 
ability to analyse the structure of manufacturing 
industries and to evaluate the competitive, economic, 
and technological forces at work in them. Emphasis 
is placed upon the impact of changing industry 
conditions on management methods. The industries 
studied include furniture, textiles, plastics, radio- 
television, steel and petroleum.. 

“The third and most important objective of the 
course is to develop the student’s capacity to formu- 
late programmes and policies for industrial companies 
which are feasible in terms of the basic characteristics 
of the production processes and which are consistent 
with current trends and conditions in the industries 
in which the companies operate. The case problems 
are broad in scope, and considerable attention is 
given to the correlation of manufacturing programmes 
with the marketing, financial, research, and other 
policies of the companies.” 

















MASSACHUSETTS INSTITUTE OF TECHNOLOGY— 


CAMBRIDGE—MASSACHUSETTS. 
SCHOOL OF INDUSTRIAL MANAGEMENT 


M.I.T. General Organisation with special reference to 
Industrial Management 





Industrial 


-Humanities 


and Management 
Social Studies 





Engineering Science Architecture 
and 
Planning 
Undergraduate Graduate 


The School was established in 1951 and co-ordinated 
long standing activities at M.I.T. — undergraduate 
courses in “ Business and Engineering Administration 
(1914) ”. Graduate Course in Industrial Management 
(1925), and the Executive Development Programme 
(1931). 

The School of Industrial Management effects a 
co-ordination of science and engineering knowledge 
with administrative skill and this is encouraged by :- 


1. A pre-requisite for Graduate Study in the 
School in undergraduate work in Science or 
Engineering. 

2. Undergraduates in the School spent more time 
in technical studies than in any other single area 
of study. 

3. Scientists and Engineers of the M.I.T. Faculty 
regularly report new developments to ll 
graduate students. 


UNDERGRADUATE COURSE 
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Executive Development 


Comparative Enrolment at M.I.T. 1952/53 


Undergraduates Graduates 
Electrical Engineering 450 63.4% 400 
Mechanical Engineering 300 185% 150 
Industrial Management 250 11.0% 100 


“Two undergraduate courses are offered — one 
based on the physical sciences and the other on the 
chemical sciences. Both lead to the degree of 
Bachelor of Science. The technical components of 
these curricula are designed to lay a solid foundation 
for effective industrial management.” 


(see left belovw). 





Minnowbrook, Blue Mountain Lake. A conference centre 
of Syracuse University. 
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It was stated that the students were interested in 
Engineering or Science as a means to an end but 
wished to cover broader aspects of technology and its 
implications. The undergraduate course aims to fit 
men for medium sized business. 

An important aspect of the curriculum structure is 
that the Engineering and Science studies for students 
in the School of Industrial Management are the same 
as for students who stay in Engineering or Science. 

‘Management’ represents 25°/, of the whole course 
and to allow this, subjects related to laboratory and 
design in the ‘pure’ technical course have been 
removed. 

In discussion of these aspects, members of the Faculty 
stated that Alfred P. Sloan, who was the Founder 
of the Alfred P. Sloan Foundation Inc., which made 
the grants for the foundation of the School, realised 
the need for Executive training and believed that this 
could best be done in an engineering environment. 

The Engineering and Scientific studies impose a 
discipline which has been found of great value for 
management problems and gives an engineering 
approach to problems in Buying and Selling, for 
instance. 

The manufacturing area or ‘value added’ area 
was chosen as being the most general area. 

These brief observations are very pertinent to 
considerations of Industrial Engineering, which 
embraces both Technology and Management. 


GRADUATE WORK 
The diagram below shows a typical graduate 


programme : 


Other Second Year Subjects 
Problems in Industrial Economics. 
International Problems. 
Historic Studies in Innovation. 

Government Regulation of Industry. 

Problems in Accounting Control. 

Collective Bargaining and Union-Management 
Co-operation. 

Public Policy on Labour Relations. 

Organisation. 

New Product appraisal and Development. 

Manufacturing Policy Seminar. 


The Executive Development Programme 

This programme prepares men already holding 
responsible positions in industry, for dealing with the 
broader and longer-term problems likely to be en- 
countered as they assume higher responsibility. 


Entry Qualifications 
(i) A minimum of five years industrial experience. 


(ii) A demonstrated 


management. 
(iii) (Preferably) a background in Science and 
Engineering. 


TYPICAL GRADUATE PROGRAMME—M.LT. 


aptitude for growth in 








AREA 


FIRST YEAR 


SECOND YEAR 





First Semester 


Second Semester 


First Semester 


Second Semester 





Economic and Social Economic 
Environment. Analysis. 
Economic and 
Business 
History, 
Human Relations in Interpersonal 
Industry. Relations. 
Operational Tools of Accounting 
Management. and Cost 
Analysis. 
Management Problems. Manufacturing. 








Business 
Economics. 


Labour— 
Management 
Relations. 


Industrial 


Statistics. 


Distribution. 
Finance. 





Personnel 


Quantitive 
Analysis of 
Industrial 
Problems. 


Manufacturing 
Analysis. 


Industrial 
Marketing. 


Thesis, 


Administration. 


Fundamental 
Legal 
Principles. 


Financial 
Admin. 


Administrative 
Policy 
Seminar. 


Thesis, 
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3.5.6. Special Courses 

In the U.S.A. the practice of conducting special 
courses and Summer Programmes is widespread. 
Related to this is the establishment of ‘ Engineering 
(and other) Institutes’ as a department of the 
University. Such organisations maintain a very close 
liaison with professional societies, and industry and 
related organisations, 

For the purpose of this report, comment is confined 
to two examples in which the writer participated, one 
technological and one in the management field. 


Technological 

Massachusetts Institute of Technology — Summer 

Programme. Course three weeks full-time. Tuition 

fee — 160 dollars, say £60. “ Numerical Control of 

Machine Tools.” 

This course centred on a Research Project under- 
taken by the Servo-mechanisms Laboratory of the 
Department of Electrical Engineering. The material 
of the Course was thus of the greatest value since the 
topic was right in the forefront of current thought 
and practice. It is not the purpose of this report to 
set out the theory of Numerical Control, but to 
illustrate the approach and thoroughness of the treat- 
ment, the following lecture headings are given. These 
are ‘ Chapter Headings’ and represent the main topic 
of the series of lectures, which was very adequately 
supported by demonstration on the machine unit. 

Each person on the Course contributed to a group 
project (in groups of two or three), and the results 
of the computation were fed to the machine and a 
component produced. Finally, each member was 
sent a full set of notes, excellently produced, in print, 
and a punched tape record with a machined 
component. 


Numerical Control of Machine Tools 
Introduction. 
The M.I.T. Machine. 
Numerical Control Systems. 
Genro-mechanisms for Machine Tools. 
Feed-back Instrumentation. 
Digital Building Blocks. 
Decoding Techniques, 
Data Processing. 
Data Storage. 
10. Data Input Equipment. 
11. Hardware for Numerical Control. 
12. Programming for Numerical Control of Machine 
Tools. 
13. Programming for the M.I.T. Numerically 
Controlled Milling Machine. 
14. Data Processing by Machine. 
15. Man—Machine Liaison. 
16. Management Considerations Associated with 
Numerical Control. 

In the U.S.A. the provision of Special Courses, 
aimed at bringing to the notice of industry the why 
and how of recent developments, is considered a most 
important educational activity. In this respect, the 
courses projected at M.I.T. for 1955 are listed to give 
an appreciation of the range. The courses are 
generally of two weeks’ full-time duration and involve 
residence. 


PPMP SYS 





Course Topics 


Industrial applications of Heat Transfer to 
Electronics. 

Plastics in the Design of Building Products. 

Biophysical and Biochemical Cytology. 

Uses of Accounting in Managerial Control 
(3 weeks). 

Weather Radar. 

Creative Engineering and Product Design. 

Parachute Technology. 

Switching Circuits. 

Ionising Radiations for Industrial Processing 
(1 week). 

Separation by Diffusional Processes. 

‘Incident Process’ in Management Development. 

Fundamentals of Inventory Management. 

Numerical Analysis, 

Food Technology. 

Wear Theory in Metal Cutting and Bearing 
Design. 

Science Teachers Programme (6 weeks). 

Numerical Weather Prediction. 

Soil Engineering for Airfields and Highways. 

Behaviour of Materials at Elevated Temperatures. 

Colloid Science. 

Real Estate Finance. 

Aerodynamics of Unsteady Flow. 

Technique of Infra-red Spectroscopy (1 week). 

Noise in Electron Devices. 

Strain Gauges: Fundamentals (1 week). 

Low Temperature Engineering and Research. 

* Noise Reduction. 
City and Regional Planning. 
Numerical Control of Machine Tools. 


It is relevant to comment that the Industrial Engineer in 
American industry is becoming increasingly aware of the 
need to reduce noise associated with manufacturing 
processes. An example of this was observed at Eastman 
Kodak, where a number of presses were acoustically 
screened. 


4. Notes on the Teaching of Industrial 
Engineering 
4.1. General 


During the project an attempt was made to assess 
methods of approach in the study and teaching of 
the various subjects at both undergraduate and 
graduate level. No fundamental differences from 
practices in Great Britain were apparent, except 
those arising from the differences in the educational 
system. 

Certain distinct and apparently widely used 
practices were however noted, and these are given 
here. 


4.1.1. Use of Text Books 

Most of the schools and colleges worked closely to 
a list of standard text books. Teaching and schemes 
of work were based on these. Throughout the courses, 
reading assignments were given and test questions, 
often of a very searching nature, were asked to educe 
the student’s understanding of the text. 


Such a 
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practice did not exclude the excellent documentation 
for courses which is mentioned later. 


4.1.2. Student participation 


A strong impression was formed that students were 
expected to work throughout with a considerable 
show of initiative in private reading and searching 
for knowledge of the particular subjects being studied. 
The lectures and laboratory periods were by no means 
the sum total of the system. (Full-time study 
obviously provides more opportunity for such practice 
than does part-time study, but the question as to how 
much a lecturer should do for students and how much 
students should be encouraged to do for themselves 
is felt to be an important one.) 


4.1.3. The Case System. (Management Areas) 


This was used in two main forms — as a complete 
and self-sufficient method of student development ; 
and as an essential adjunct to a lecture system. Within 
the limits of the project, the latter system appeared 
to have distinct advantages. 

During participation in a specific case, it was noted 
that from a class of 80 graduate students, about 25°/ 
participated — group discussion of the case had taken 
place previously. 

At the School of Industrial Management at M.I.T. 
some departure from the formal case method was 
taking place, and a method of ‘ situations’ was being 
developed in which discussion took place with in- 
dustrialists who were actively seeking a solution to a 
common problem. 

Allied with this, students were required to compile 
a book of excerpts from leading authorities and add 
their own notes for assessment. 





4.2. Specific Areas of Study 

At the undergraduate level in full-time courses, 
such areas were used to give engineering background 
knowledge since the students were ‘college based’ 
and in the main had little background such as is 
gained by an engineering apprentice in Great Britain 
following a part-time scheme of education. 

Consequently during the first two years of courses 
in engineering, periods in the workshops were a neces- 
sary part of the scheme. 

At the graduate level, however, it was apparent 
that the process area was used wisely as a field for 
research. 

As in Great Britain, the level of provision of equip- 
ment varied greatly but the following examples are 
thought worthy of special mention. 


4.2.1. Machine Laboratory—University of Illinois 

The lecture room is adjacent to the workshop and 
there is provision for the transfer of machines from 
the workshop to the lecture theatre by means of over- 
head mono-rail. A turntable in the lecture theatre 
enables comprehensive demonstrations to be given. 
(see photographs below). 


Foundry 

Many of the establishments visited regarded the 
foundry process as a vital area of study since it was 
illustrative of a primary process serving many 
industries. 

At the Ohio State University a very good foundry 
and associated laboratory had been developed, 

The foundry was planned as fully mechanised and 
the area used for illustrating the principle of con- 
tinuous production. The line diagram on the facing 
page illustrates the general arrangement. 


Machine Laboratory — University of Illinois. 
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Work based on the production of units such as 
A. POLISHING HEAD 
B. DRILL PRESS 


Work based on the production of units such as :- 

A. POLISHING HEAD. 

B. DRILL PRESS. 

A sound appreciation of the approach to teaching 
in the Process Area may be obtained from a Paper 
prescribed at the 1954 Summer School for ‘ Machine 
Design and Manufacturing Process Teachers’. — 
Mechanical Engineering Division of the American 
Society for Engineering Education. This Paper— 
“Teaching of Manufacturing Processes ” by Professor 
M. L. Begeman, University of Texas—contains a sur- 
vey of practices in 35 Engineering Colleges. 
Generally this suggests the view that different 
approaches are essential in full-time courses and part- 
time courses. 


4.2.2. Statistics 

The study of Statistics and Statistical Method was 
found to attract high esteem in most of the establish- 
ments visited. In some, all engineering students were 
required to take a course in this subject and at the 
graduate level, full use was made of it as a primary 
tool subject. 

For example, wherever possible, Work Study 
analyses were subjected to statistical tests for assess- 
ment of their validity, 

Two methods of approach were used to reduce the 
‘arithmetical effort’ in the working of examples 
from tabular information. The students were either 
given the salient values ready derived from the lists of 
figures, or they had access to some form of calculating 
machines. 

The following are typical of the areas studied :- 

Analysis of Variance. 

Tests of Significance. 

Graphical and Mathematical Correlation. 
Statistical Tolerance Analysis. 

Design of Experiments. 

Sequential Analysis. 

Process Operational Studies, 

At Cornell University, Statistics has long been a 
requirement of all students in the School of Mech- 
anical Engineering. The following notes arose from 
a discussion with Dr, Robert E, Bechofer, Associate 


Professor in the Department of Industrial Engineer- 
ing. They are given to illustrate the findings resulting 
from a relatively lengthy experience in the teaching 
of Statistics in Industrial Engineering Courses. 


SOME NOTES ON THE TEACHING AND EFFECT OF 
STATISTICS IN I.E. COURSES 

It has been found that a knowledge of Statistics is 
beneficial to all M.E. Students and could well extend 
into other fields, the immediate need being to establish 
the subject in Chemical Engineering Courses and 
Electrical Engineering Courses. 

The pattern of studies at Cornell is :- 

Theoretical Statistics, 
Advanced Statistics. 
Quality Control. 
Sampling Inspection. 

It was considered that provided students had a 
good understanding of the application of the Calculus 
to problems involving areas under curves, moments 
of inertia and centre of gravity and similar funda- 
mentals, elementary statistics could be taught to them 
with some effect. 

Statistics should be introduced as soon as students 
had mastered the pre-requisite knowledge of Calculus, 
since it carried on the rigorous approach of formal 
mathematics. 

The aim should be to produce men with a ready 
appreciation of a situation in which statistics could 
be of help—that is, recognition of a situation in which 
statistics could act as a major tool of solution, though 
it may not be the only tool required. The subject 
provides a bridge between theory of mathematics and 
practice and encourages scientific method. (It was 
realised that Quality Control—as a technique—could 
be taught without a deep knowledge of statistics). 

Student surveys showed that they appreciate the 
value of statistics but wished for more problems solv- 
ing. This implied practice and the labour of handling 
large amounts of data could be reduced in two ways :- 

(a) By the provision of calculating machines. 

(b) By presenting to the students the com- 
pleted computations of basic elements 
such as ‘sum/1 and sum/2’, 
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Statistics were considered to fit normally into the 
pattern of studies expected of students in I.E., and 
some assessment of its value as a discipline is indicated 
that the failure rate at the first attempt averaged 
about 10%. 

It is the practice in the establishments visited during 
the project to hold Seminars—that is meetings related 
directly to, but not part of the formal teaching 
periods—at which staff or students present a Paper 
for discussion on some aspects of the studies. 

Such a Paper relating to Statistics is, ‘The 
Statistical Approach to Decision Making’, by Dr. 
Robert C. Bechofer, Cornell University. 

One way in which Statistics is approached and the 
importance attached to the subject in the U.S.A. is 
indicated by the following quotation from the above 
Paper. 

“The problem posed by each question (i.e., in the 
Paper) is, ‘ What statistical rule should be followed in 
order to answer the question in such a way that all 
of the requirements of the question are satisfied ?” 

“ The rule itself tells how many observations are to 
be taken, how the data are to be analysed and what 
course of action is to be taken based on the results of 
the analysis”’. 


4.2.3. Engineering Economy 

One of the most noticeable characteristics of U.S.A. 
courses in industrial engineering was the accent on 
‘cost’ and the development of ‘ cost-consciousness ’ 
in students. When related to technology, this can 
be a very powerful tool subject and since ‘ engineering 
economy * is based primarily on application of interest 
formulae, it has a general application of great value. 
Moreover, it has been developed in industry to give 
engineers the ability to assess the relative economies 
of alternative technical projects. 

The subject occurs in most courses in industrial 
engineering and special sessions were devoted to its 
discussion at the 62nd Annual Meeting of the Ameri- 
can Society for Engineering Education. 

Engineering economy deals mainly with the pre- 
paration of cost studies of engineering projects and 
their significance. The subject receives the support 
of industry. For instance, in the telephone industry, 
as in any other industry, the requirement for con- 
struction of plant for expansion, betterment or other 
reasons may offer a choice as to the action to be 
taken. 

Where a choice can be made, it is the responsibility 
of the engineer to determine the plan which will meet 
the physical requirements in the most economical 
manner and to take this into consideration in recom- 
mending the course of action to be taken. 

It is recognised, however, that costs are only one 
of the many factors to be explored before reaching 
a decision to go ahead with a project at a given time 
and in a given way. 

(Reference ‘Engineering Economy ’—American Telephone 
and Telegraph Company). 


The subject matter in ‘Engineering Economy’ re- 
lates mainly to the ‘ Mathematics of Money in Cost 
Studies’ allied to the critical assessment of alternative 
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engineering schemes, and includes such matters as, 
First Cost and Associated Cost of Money and 
Depreciation Equivalence ; 
Assured Earning Power of a Reserve Fund ; 
Fundamental techniques of Economic Selection 
Studies : 
(a) Annual Cost Comparisons. 
(b) Present Worth Comparisons, 
(I) Present Worth of Expenditures. 
(Il) Present Worth of Annual Charges. 
Economy Studies reflect the overall economic 
advantages of one plan of action compared with 
another, for the whole life of the plant involved. 


4.2.4. Plant Layout and Materials Handling 

This subject occurs either in two parts or as a 
combined subject as dealt with here. 

The approach is in the nature of project work and 
although we have yet to find a mathematical basis for 
many of the problems involved, it was found to be of 
great importance to students of industrial engineering. 
In view of its importance care was taken to assess its 
value to the students and the following statement is 
made with confidence. 

Plant layout and materials handling is a subject— 
one of the few subjects—which enables the student to 
correlate all his studies, in both the technological and 
management area, and to produce a tangible result 
which can be analysed and assessed against the re- 
quirements of the problem. 

Thus, to give but a few of the areas which might 
be used in such a problem, there are location of 
industry, choice of site, factory organisation, pro- 
duction processes, factory services, transportation, 
mechanics of handling, time and motion study. 

The subject also has importance in that it provides 
the student to display his ability in relating the ‘ tool 
subject ’ and whilst some of the subject may be taught 
formally, e.g., the Work Study aspects of Material 
Handling, much of it is developed through student 
activity. 

The photographs on the facing page are 
reproduced by courtesy of the Georgia Institute of 
Technology, and illustrate the solution of students 
to typical problems, 

In the U.S.A. much thought has been given to the 
ways in which plant layout and plant re-layout—two 
associated aspects—might be facilitated, and during 
project work, students are made familiar with the 
techniques developed. 

Moreover, it was found that the subject enthused 
students through the reasons given above and such 
enthusiasm—no mean attribute—was demonstrated 
by the time devoted outside formal work to it. 

At the Case Institute of Technology, the subject 
was enriched by the provision of a model room 
whereby students could build three-dimensional model 
layouts. 


4.2.5. Time and Motion Study 
This subject is a key subject in all courses in indus- 
trial engineering and many of the courses had their 
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Harvard University, Mellon Building. 


origin in it. Thus it forms an important ‘ tool sub- 
ject’ in the equipment of an industrial engineer. 
Academically it is considered very important as an 
area which imposes a strict mental discipline and as 
encouraging logical and analytical thought. 

Time and Motion Study occurs in all under- 
graduate courses and therein lies a difference from the 
general practice in Great Britain. (It is not, of course, 
confined to undergraduate work). At this stage, Time 
and Motion Study is treated as a tool subject along- 
side Statistics and even a short observation and 
participation showed that this approach was very 
valuable. 

It also has a direct and important Jink with plant 
layout and materials handling (see Notes under this 
heading). 

The following statement of Course Objectives 
(Georgia Institute of Technology), illustrate the 
approach. 


GEORGIA INSTITUTE OF TECHNOLOGY 
Tabulation of Course Objectives 

1. Introduction to the historical development of 
MOTION AND TIME STUDY, and Indus- 
trial Engineering, as developed from the early 
work of Taylor and Gilbreth, 

2. Development of a broad philosophy of 
MOTION AND TIME STUDY and an 
appreciation of its applicability in diverse fields. 

3. Coverage of the theoretical background of the 
motion study techniques of process analysis, 
operation analysis, machine utilization analysis, 
micro-motion study, and  multiple-activity 
analysis, 

4. Practical application and use of the techniques 
of motion study by case studies and laboratory 
exercises. 
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5. An understanding of the principles of motion 
economy as related to the use of the human 
body, arrangement of workplace layout and 
the design of tools, jigs, fixtures and equipment. 

6. An introduction to Methods-Time-Measure- 
ment as an extension of micro-motion study and 
quantitative motion study technique. 

7. Practical application of Methods-Time-Measure- 
ment as a technique for quantitative motion 
study by means of laboratory exercises and case 
studies. 

8. To develop “ Motion-Mindedness ”. 

9. To develop imagination and objectivity. 

10. To develop a pattern of systematic problem 
solution by use of “The Scientific Method ” 
to solve case study and laboratory problems. 

11. To develop a full appreciation of the “‘ Human 
Factor” in our industrial society, particularly 
as related to MOTION AND TIME STUDY 
activities. 

12. Coverage of the theoretical background of 
WORK MEASUREMENT or TIME STUDY 
techniques, including direct time _ study, 
elemental standard-data, and basic data pro- 
cedures, the use of the stop-watch and other 
timing devices, written standard practice and 
methods description, elemental breakdown, per- 
formance rating and objective rating, calcula- 
tion and application of allowances, production 
and ratio-delay studies, standard time deter- 
mination, and _ statistical work measurement 
control. 

13. Practical application and use of the techniques 
of work measurement by laboratory exercises 
and case studies. 

14. Introduction to Methods-Time-Measurement 
as a work measurement technique. 

15. Practical application of Methods-Time-Measure- 
ment as a work measurement technique by 
means of laboratory exercises. 

16. Establishing the relationship between the motion 
and time study function in an organisation and 
other functions such as production control, 
plant layout, wage incentives, job evaluation, 
standard costs, etc, 


SUMMARY OF COURSE OBJECTIVE: 

To give the student comprehensive training in the 
techniques and procedures of MOTION AND TIME 
STUDY as they are currently being used in industry, 
and to provide the theoretical background necessary 
to develop new techniques as the need arises. 

Time and motion study at the graduate level 
ranges from work on special assignments, often in- 
volving new fields of application, to exploration of 
the existing field and the testing of accepted practices 
against a rigorous analytical background. As an 
example, at Cornell University, work is proceeding 
on an experimental basis to determine the degree of 
accuracy involved in the practice of adding elements, 
the question being “Are such elements truly linear 
and should they be added arithmetically?” Another 
important development occurring in a number of 
establishments is that of developing special laboratory 
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apparatus to be used in the measurement work 
elements and motion elements. 

The management area and problems arising from 
implementation of time and motion study techniques 
is an important part of the whole field, and is very 
thoroughly covered. 

It appears, however, that the practice in the U.S.A. 
of presenting analytical techniques—as techniques— 
to be used as tool subjects in other areas of under- 
graduate study is worthy of the most serious con- 
sideration in the development of courses in Great 
Britain. It was generally agreed that management 
aspects in the use of techniques such as time and 
motion study should receive very thorough treatment, 
but whilst this might best be deferred until students 
had achieved some degree of maturity, the technique 
was essential to the full development of other subjects 
which lay partly or wholly in the technological areas. 


4.2.6. Project Work 

It has already been stated that the study of plant 
layout and materials handling involves some project 
work, There are, however, more general considera- 
tions of such work, which are worthy of the closest 
study in view of the importance of the subject—or 
practice. At Cornell University, where the curriculum 
requires 5 years for the baccalaureate degree, a pro- 
ject is required of all fifth-year students. The aims 
of such work are :- 

1. Correlation and integration of the previous 

four years’ work, 

2. ‘To emphasise the technical, functional, organisa- 
tional and personal relationships of modern 
industry. 

3. To provide a real problem in which the student 
would be working under his own initiative and 
using his own creative ability in design. 

The third objective necessarily demands the closest 
co-operation by and with industry, if the problem is 
to be real. 

One project studied by the writer, demonstrated 
this fully as the company concerned provided all the 
data concerning sales, inventory, costs, designs and 
production schedule of all products made through 
the equipment and organisation available. 

The project involved an assessment of the total 
circumstances incident on the proposal to fill a gap 
in the company’s product time. The complexity of 
the project will be appreciated from a study of the 
following questions :- 

Can the proposed design be produced in quan- 
tity economically ? 

2. Will the product compete with others already 
on the market? 

3. What will be the selling price for maximum 

return ? 

What sales media are required? 

What effect will the introduction of this pro- 
duct have on other lines? 

Are manufacturing facilities adequate ? 

Is re-design necessary for standardisation? 
Can the project be financed internally or will 
external sources be necessary? 

Projects are not easy to administer and supervise. 


COND eh 


Staff must take a group of students who have been 
given academic skills and through the problem make 
the students apply ail their knowledge to a practical 
situation. 

True projects cannot be limited to one aspect of 
a problem; the object of the undergraduate curriculum 
is (a) to produce men who are trained in the basic 
skills for future concentration on research aspects 
such as occur in graduate schools, or (b) to provide 
the individual with a balanced aptitude which will 
enable him to become a useful member of an indus- 
trial team. 

(The writer received the utmost co-operation in the 
work of assessing projects and has copies of projects, 
a study of which is necessary to really appreciate their 
nature and the students’ contributions). 


Reference:- Project Work for Industrial Engineering 
Students, by Byron W. Saunders, Cornell University, 
Ithaca, New York. 

Paper presented at the Annual Meeting of the A.S.M.E., 
1951. 


5. Development of Studies in Industrial 
Engineering in Great Britain (College of 
Technology ) 


5.1. Some Important Considerations 

It has been stated earlier in this report that the 
project revealed no area of study which is not being 
covered either as a direct equivalent or a related 
study in Great Britain. 

It did reveal, however, differences in approach and 
development which are enumerated below as worthy 
of the serious attention of those in education charged 
with the development of studies and those in industry 
whose duty it is to support sound development, in the 
interests of both the individual and the corporation. 
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Harvard Business School—one of the graceful buildings. 
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5.1.1. ‘Growth and Recognition’ 

The provision of courses in industrial engineering 
—conceived as a whole and having an individual 
characteristic and attracting recognition, is expanding 
in the U.S.A. 


5.1.2. Level of Study 
The growth of industrial engineering studies em- 
braces both undergraduate and graduate levels. 


5.1.3. Industrial Aspects 

Industry supports and provides the incentive for 
such development through opportunities for training, 
employment and advancement of those with such 
a course background, 

It is fair to state, however, that no special prefer- 
ence for an industrial engineering background was 
evident in the small but representative section of 
American industry covered by the project. 

Industrial engineering courses were accepted in 
their own rights as an area of study of individual and 
hence recognisable characteristics, as providing a suit- 
able background for primary employment in those 
areas associated with the analysis of the manufactur- 
ing and service functions. 

It was also recognised as providing a correct and 
useful discipline for those having executive potential 
and who would eventually reach positions involving 
decision making on the basis of Industrial Engineering 
studies and practices. 

No ‘exclusive rights’ were claimed for industrial 
engineering other than those inherent in the regard 
for it as an essential and vital function complemen- 
tary to other functions which vitalise a firm or an 
industry. 

In particular, it attracted high regard as a subject 
which by its very nature, co-ordinated technical and 
managerial activity. 


5.2. Analysis of Possible Areas of Development 

Before setting out suggestions for the development 
of industrial engineering courses and subjects in Great 
Britain, it is necessary to redefine the areas under 
consideration and this is done in the chart below. 





In considering developments in Great Britain it is 
most important to recognise that with few excep- 
tions, there are few courses which can be called 
industrial engineering as defined in this report—that 
is conceived as a balanced whole to embrace the 
subjects set out above. 


5.2.1. National Certificate Type Courses — 
Production Engineering and _ Industrial 
Administration 


It may be claimed that courses in production 
engineering and subsequent studies in industrial 
administration meet the need for studies in indus- 
trial engineering. 

This is not generally true, particularly when the 
aspect of co-ordinated planning is considered, and it 
is important to realise that :- 

1. The accepted practice (largely dictated by the 
examination requirements of the several pro- 
fessional bodies) tends to emphasise (with 
respect to industrial engineering) the techno- 
logical aspect. 

2. It results in deferring the vital tool subjects of 
work study production planning and control, 
layout and materials handling to a stage when 
they apply to other studies only in retrospect. 

3. This results in the great majority of courses 
producing men who have a good knowledge of 
the theory and practice of TOOL ENGINEER- 
ING but a deficiency in related semi-technical 
subjects. 

The proportion of time devoted to the several 

areas of study may be portrayed thus :- 


BASIC ENGINEERING SCIENCE 
PRODUCTION ENGINEERING TECHNOLOGY 


INDUSTRIAL MANAGEMENT, INCL. TOOL SUBJECTS 





INDUSTRIAL ENGINEERING STUDIES (SEE CHART) 





BASIC COURSE IN ENGINEERING/SCIENCE 





INDUSTRIAL ENGINEERING 
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Any modifications to this pattern must be based on 


a most important premise— 


Studtes in industrial engineering must relate to 
fields where it is possible to devise syllabuses and 
approach which demand a rigorous treatment— 
mathematical or otherwise. 


It is suggested that the above pattern could well be 
modified—as a complementary development and not 


as a replacement—thus :- 





tp tee 
gm 














Studies Aimed At. 





Minor Syllabuses 





Change in 
Production Subjects. 


Such a development has been foreseen in the re- 
vised ‘Notes for Guidance’ issued by the Ministry 
of Education for Production Engineering Courses— 
except that essential tool subjects are deferred. This 
warrants some review in the light of the recommenda- 
tion of this report. 

It is suggested that such a development—operating 
in parallel with the already established courses of a 
wholly technological nature, would enable a more 
efficient use to be made of the recognised limited 
manpower available to industry in Great Britain. 


5.2.2. Sandwich-type Courses 
(U.S.A.—Co-operative) 

Co-operative Courses were introduced in America 
in 1906 by Dean Snyder of the University of 
Cincinnati, 

In Great Britain, although this type of course is 
by no means new, at the present time plans for a 
much wider development are being made and the 
support of industry enlisted in those areas where the 
idea is relatively fresh. 

The sandwich course, involving as it does parallel 
and equal development both industrially and 
academically, offers an outstanding opportunity for 
the introduction of industrial engineering studies. 
Moreover, the time available in such courses is 
sufficient to allow project work, with all its advan- 
tages of correlation and self-development of the 
student. 

In discussing such developments during the project, 
there was general agreement that industrial 
engineering would demand in the future an in- 
creasingly deeper understanding of basic sciences such 


Industrial Eng. g. 
Studies 
Based on Chart 
and Conceived as 
a Balanced Whole. 


Executive 





Development 


as physics, since the industrial trend was rapid in 
embracing applications for the control of manu- 
facturing processes and techniques. 

This leads to a general concept that of a four-year 
course, the first two years should be largely devoted 
to studies in science, and the chart on the following 
page illustrates one such approach to the problem. 

The chart covers the second two years of such a 
four-year sandwich course, since the traditional 
subjects are sufficiently well-known. 

It is repeated that in the U.S.A. very great use is 
made of statistics as a tool subject and not only 
industrial engineering courses, but some of the older 
established courses, make statistics a requirement for a 
degree. 

Any development in Great Britain should include 
this. (See also note in section 4. 2. 2.) 


5.2.3. Post-Certificate and Post-Diploma Courses. 
(J.E.) 

A rigid and widespread increase in provision and 
support for such courses is recommended most 
strongly. 

It was evident, from the naturally limited study 
made, that much of the success of the American 
industry depends upon a rapid translation of scientific 
discovery and of new techniques into the industrial 
arena, and hence into actual production. Such 
activity brings with it problems in technology, method, 
human relations and management. 

Management uses ‘Industrial Engineering’ as a 
tool in all fields and it is suggested that advanced 
courses — either as formal courses or as limited 
specialist courses— should be used as a means of 
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College / Industry 


Subject 


4th year 


Mathematics. 
Statistics. 
Work Study. 
Electronics. 


Materials (covers Strength, Properties and Metallurgy). 


Machines (Mechanism and Vibration studies). 
Mechanics of Fluids. 

Technology of Production. 

Factory Organisation and Costing. 


Design and Application of Production Equipment. 
Measurement and Control of Quality. 

Product Design Analysis and Economics. 
Production Control. 

Management Principles and Practice. 

Industrial Psychology. 

Plant Layout and Materials Handling Projects. 








Massachusetts Institute of Technology Summer Programme 
*“* Numerical Control of Machine Tools” Group. 











keeping abreast of the rapidly expanding industrial 
technologies. 

‘Automatic Production’ — wholly or in part — 
is receiving attention as this report is being written. 
The essence of such activity is ‘ balance ’—in material, 
processes and methods, 


5. 3. Related Professional and Industrial Aspects 

In Great Britain, corporate membership of a 
professional society is regarded as a hall-mark of 
competence, and implies academic and _ practical 
ability, associated with a high degree of personal 
responsibility. 

It follows, therefore, that if studies in industrial 
engineering are to develop, professional bodies 
(appropriate) must give them this support. 

On the other hand, such studies must be of such a 
calibre as to warrant and attract such support. 

An analysis of the examination structure of the 
relevant bodies shows that the requirements are : 

(a) wholly ‘ technological’ ; 

(b) wholly ‘ managerial’ ; 

(c) about two-thirds technological and one-third 

managerial. 

It is fully realised that the term ‘ Industrial 
Engineering’ may not attract full support in Great 
Britain. This is of little consequence compared with 
the fundamental concept that :- 

balanced courses, conceived as a whole with 
similar content to that outlined, should receive the 
utmost consideration from all those party to the 
development of technical education in Great 
Britain, 

Such courses should be judged whole and not 
subject by subject against existing yardsticks which 
were designed to measure performance of a different 
character. 

This report now passes to the related industrial 
field which was studied as the necessary area for 
practice in Industrial Engineering. 


6. PART I1— THE INDUSTRIAL FIELD 


This section of the report is designed to illustrate 
aspects of industrial engineering practices which are 
not covered by the A.A.C.P. Report, one in particular 
being the training function. 


6. 1. Industrial Engineering Organisation 
Patterns 

The organisational patterns in industrial engineering 
in America are very diverse. Different units in the 
same company may have quite differently organised 
industrial engineering departments. 

Again, other large groups may have a centralised 
organisation which provides a service to the individual 
plants, and which may or may not provide a training 
function. 

As in Great Britain, the size of the company or 
group influences the nature of the industrial 
engineering organisation—ranging from the elaborate, 
involving many personnel, to the simple, involving 
one maid of all work industrial engineer. 


It is thus important to realise that the industrial 
background in America relative to the educational 
background of industrial engineering is in many 
respects not unlike that in Great Britain. The 
following examples which were studies have been 
chosen to illustrate the above general comments so 
that appreciation of the important industrial 
engineering ‘climate’ may be made. 


6.1.1. Industrial Organisation at Eastman Kodak 
Co., Rochester, New Y ork 

This famous company comprises ten plants 
covering related but diverse products, Co-ordination, 
particularly of training activities, is through Kodak 
offices in Rochester where 2,500 persons are employed. 

This report is only concerned with the activities at 
Kodak offices, Kodak Park (Film Processing) and 
Camera Works, all situated in Rochester. 

Industrial engineering was introduced into the 
Company in 1906 and built around personalities who 
were associated with Taylor, Gilbreth and Merrick. 


Kodak Park. Film Process 
At this plant, employing about 20,000 people, 
approximately 50°/, are on Measured Work. Industrial 
engineering is envisaged as 
METHODS AND WORK MEASUREMENT 
and some idea of the personnel involved in this work 
is evident from the following figures :- 


Industrial Engineering Department ... 300 
Industrial Engineers... = . a 
Clerks pee ‘ no — 


The personnel is representative of 129 American 
Universities. The areas covered by industrial 
engineering are shown in the following table. 


Manufacturing Methods. Visual Aids. 


Layout. Statistical Analysis. 

Packaging. Suggestions, 
Package. 

Equipment Studies. Specifications. 


Product Development. 
Product Materials Studies. Industrial Engineering. 
Training. 

Plant Housekeeping. 
Product Design. Industrial Engineering. 
Development. 

Safety Studies. 


Communication. 


Packaging Laboratory. 
Studies. 


Model Shop. 


The senior executives concerned with industrial 
engineering in this company have made a careful 
assessment of the value of industrial engineering 
courses and have concluded that :- 

(a) industrial engineering studies provide a good 
base material for supplementary training in 
the plant ; 

(b) such studies equip a man for administrative 
work in a_ better way than the more 
traditional courses ; 

(c) industrial engineering is used as a general 
training for line and staff personnel who 
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eventually move to other units within the 
organisation ; 

(d) industrial engineering studies are useful for 
shop personnel in all areas. 

The company provided the following analysis of 
industrial engineers (13 period) and is very pertinent 
to this report which throughout has stressed the value 
of a non-standardised approach to the design of 
courses. 


IN-PLANT TRAINING IN INDUSTRIAL 
ENGINEERING (KODAK PARK) 
The following brief outline shows the pattern of 
the industrial engineering training given in the plant: 


1. Indoctrination. 

2. Time Study Courses. 

3. Methods Engineering. 

4. Plant Layout and Materials Handling. 

5. Statistics S.Q.C. Work Sampling Methods. 
6. Packaging. 

7. M.T.M. 

8. 


Human Relations — (includes development of 
ability to ‘sell’ industrial engineering. It was 
considered that this aspect was not stressed 
sufficiently in I.E, Curricula). 

The above course is excellently documented and 
such material must be studied in detail to appreciate 
the nature and thoroughness of the approach. 


Camera Works. Eastman Kodak Company 

In this plant, the organisation does not embrace 
a separate Industrial Engineering Division (compare 
previous notes of Kodak Park where a study and 
separate division exists). 

The policy is to allow the industrial engineering 
function to permeate the organisation, in certain 
major areas, although organisationally separate, as a 
limited group make up the industrial engineering 
function. Production engineering is very strongly 
developed in the Production Division and is concerned 
with Methods. 

The following charts illustrate the approach and 
the size of the organisation embraces 4,000 employees. 

Generally, industrial engineering in this company 
is envisaged as embracing three major areas of 
activity, and great stress is laid on co-ordinating lines 
of communication between the three :- 

Production Engineering ; 
Wages and Incentives ; 
Control of Quality. 
The following notes amplify these titles. 


WAGES AND INCENTIVES STANDARDS 
ENGINEERING 
Analysis of Grades 

Grades No. Employed 

Assistant Time Study Engineer 4 
Makes individual time studies on simple 
work and applies standard data. 

Time Study Engineer 4 
Makes time studies on all work; 
compiles reports and modifies complete 
data. 
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Senior Wage Standards Engineer 4 
Generally on special assignments but 
may work with standard data and 
compile reports. 

Project Wage Standards Engineer 2 
Administrates work measurement 
system ; directs new applications. 

Senior Project Wage Standards Engineer 1 
Administrates ; originates and _ is 
concerned with policy making. 

Superintendent Wage Standards Engineer 1 
Mainly administrates and is responsible 
to management. 


Pattern of movement of Industrial Engineers 
| Production Engineering. Tool 
Management, 
Wage Administration.- Eng. Design. 
I.E. (Not necessarily with 
| .E. degree.) 

A constant flow from Industrial Engineering to 
Management after experience in several functions 
takes place. IJndustrial Engineering is considered a 
very suitable recruiting area for Management and 
this policy is carried out. 


Recruitment and Training 

Background, No preference is given to graduates 
with Industrial Engineering Degrees. Nor is there any 
evidence that such Graduates do better than those 
with other educational backgrounds. 


Analysis of present Staff 


Graduates in Industrial Engineering 5 
Graduates in Mechanical Engineering 4 
Graduates in Electrical Engineering ... 3 
Graduates in Accounting aa 1 
No degree but practical experience 5 
Business Administration ... 1 

19 


All the above take additional studies in Business 
Administration. 

Departmental policy is to 
engineering content. 

Aptitude of practical men with no college back- 
ground is limited but at Kodak Camera Works, 
specialist in application of M.T.M. is a man from 
works. 


maintain 60% 


IN-PLANT TRAINING 
Wage and Incentives Standard Engineers 
All entrants follow same pattern :- 
lst Month. Company organisation and procedures 
(1 week). Training in motion and time study in 
Laboratory (3 weeks). 
2nd, 3rd and 4th Months. With experienced man on 
elementary time study. 
5th-22nd Month. On own but under general 
guidance of senior man. 
Note :- After 3 years of experience, majority of men 
are passed to other parts of the organisation — 
except for three or four key men. (See comment 











about suitability of this area for management 
training.) 

Turnover from this group is therefore high due 
to demands from Production Engineering ; 
Design; Supervision; Staff; and Kodak Head 
Office. Industrial Engineers are considered as 
potential junior managers, 


Comments on requirements in University Courses 

Engineering background essential but need not be 
so detailed as for Design Engineers. An engineering 
approach is desired. 

Following Engineering — 

Work Study 

Accounting 

Statistics 

Industrial Relations 
Economics — Engineer Base 
Psychology 

Manufacturing Methods 

Further studies in Business Administration field and 
including Sales and Marketing would be useful. 

Thus an ideal scheme would be to make studies in 
I.E. at Graduate level, i.e., B.S., or B.E., plus I.E., — 
M.I1.E. 

At Kodak, Mathematical ability is used as a yard- 
stick for suitability for Industrial Enginering Function. 
(Note, however, that at first degree stage, mathematics 
equals College Algebra plus Calculus 1 and 2.) 


Selection 
should take 
into account 
personality 


Production Engineering Division 

Relation to Wage and Incentive standards Engin- 
eering is that I.E. determines Method. W. plus LS. 
apply a value to the method. 


General Staffing Pattern 
Group Leaders. Men with 10-20 years experience 
and the general balance to have 2/3rds formally 
trained through College and in-plant training and 
1/3rd from production areas, 
Senior Production Engineer. 


Has ability to handle 
whole product. 


Production Engineer. Assists in Manufacturability 
Studies and less involved work. 
(Usually a Graduate M.E. with industrial experience). 

Assistant Production Engineer. Generally works 
with P.E. 

(Graduate M.E. without industrial experience). 


New men are assigned to a group for 1 to 14 years 
and then moved to other spheres concerned with 
current production as distinct from new developments. 
Final work is on manufacturability studies at fluid 
stage of design. Only 35° of the department's time 
is spent on current production. All design changes 
are routed through P.E. 

(see sample Analyisis below) 

Comment on Production Process content in 
University Courses in Engineering. 

“Limited to machines for producing capital goods 
and not related to manufacture of a product ” 


Quality Control Engineering 
This division covers Material—Product—Package. 
Again analysis of staff shows no preference for men 
with University Qualifications in Industrial 
Engineering. 
*Mechanical Engineers 
Electrical Engineers 
Mathematicians 
Industrial Engineers 
Physicists 
Optical Physicist 
Economist 
Metallurgist 
*Title according to College onciinsiins, 


Special comment on Statistics Studies. 

An increasing number of Universities are develop- 
ing this subject as part of Industrial Engineering 
Courses, and Kodak Staff are teaching as visiting 
teachers. 


Se eS DMO WDD 


Sample Analysts of Background of Present P. E. Staff 


Z 
9 


B.S. General Engineering 


4 
Tver s 
SD op 


. B.S. in M.E. plus Eng. Econ., M.S. 


No. 2. High School only, Tool aabing App. vhes 
Tool Designer, plus Process Engr. 


. Technical School. Tool Layout and Sienting. 
. 8 Years Tech. School plus Management Studies. 
. High School and Tech. Inst. a University. 


. Tech. School plus App. Screw m/c spetetion 


Sen. Prod. Engr. 


Prod. Engr. 

Sen. Prod. Engr. 

Sen. Prod. Engr. 
Supervising Prod. Engr. 
Project Prod. Engr. 
Prod. Engr. 


Assessment of the above grades may be made from rates of pay. 


Project Production Engineer 
Senior Production Engineer 
Production Engineer - 
Group Leaders and Supervisors 


9,500 dollars year 
8,216 dollars year 
6,136 dollars year 
10,800-13,000 dollars year 
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Training 

At entry training is given in Photographic Works 
and the Photographic Industry—14 weeks full-time 
course. (See brochure.) Followed by 16 weeks course in 
Statistical Methods at either Rochester Institute of 
Technology or University of Rochester. (Part-time 
course), 


Statistics — teaching problems 

No general agreement appears to exist as to whether 
Statistics should be taught by mathematicians or 
engineers. It was thought that the best results would 
be from a team approach, the mathematician teach- 
ing fundamental theory and the engineer giving 
application. 


New Apparatus, Research and Development 

Although not specifically concerned with industrial 
engineering, the transfer from research project to 
production demanded strong liaison between I.E., and 
Research and Development. 


Comment with specific reference to I.E. Education 

(a) College Staff must have frequent periods in 
industry. 

(b) Industry must take more responsibility for 
advanced training. 

(c) Academic staff should do basic teaching 
followed by periodic seminars with indus- 
trialists of advanced level. 

(d) Industrial engineering by its nature should 
be taught at Advanced level—i.e., Graduate 
level. 

(e) Method of approach should be by formal 
lectures followed by project work on prob- 
lems submitted by industry. 

(f) Two types of I.E. course could be developed 
usefully. Borad—based mainly on Manage- 
ment and Industrial Relations; Specific— 
based on technique. 

(g) The principle of ‘ options’ should be allowed 
to produce a balanced flow of men with 
different experiences. 

(h) Co-operative scheme appears to offer definite 
advantages over full-time schemes as far as 
Industrial Engineering is concerned. 

Note:—Relative values of Ind. Reward to Academic 
Reward in U.S.A.—4. 1.) 


6.1.3. Industrial Engineering in Smaller Concerns 

As in Great Britain, industrial engineering in the 
U.S.A. is not confined to those companies which 
employ many thousands, but is found in varying 
degrees in all sizes of establishment. To illustrate 
this range the following example is given as com- 
plementary to the previous example of larger 
organisations. 


Will and Baumer Candle Co., Inc., Syracuse, N.Y. 

This company employs about 200 people and pro- 
duces a wide range of products, the main being 
ecclesiastical candles. 

Industrial engineering is the concern of one 
engineer whose background is mechanical engineering 
followed by industrial engineering studies. 

M.E., (M.I.T.), and I.E., (Syracuse). 
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It was evident from a brief tour of the plant that 
the application of industrial engineering had achieved 
a marked increase in productive efficiency. This 
activity embraced materials handling, work study, 
design of special purpose equipment, packaging and 


quality control. It is generally agreed that there is 
opportunity for the application of industrial engineer- 
ing in all sorts and sizes of organisation and American 
experience, as exampled above, fully justifies this 
opinion. 


6.2. Industry — Education Relations with 
special reference to Industrial Engineering 
Relations between industry and education are 
extremely important where industrial engineering is 
concerned. During the project, it was observed 
that these are particularly strong. The material 
for project work —that is studies involving the 
complete working out of a new scheme, or 
the identification of an existing scheme, was pro- 
vided readily by industrial concerns. 

Also, the majority of University staffs who con- 
tributed to this study, were in some way associated 
with industry on a consultant basis. Such work may 
be wholly administrative or wholly technological in 
nature, or embrace all aspects of industrial engineer- 
ing. Industrial examples of such work are :- 


(a) Arbitration in industrial disputes. 

(b) Plant replacement studies in materials 
handling with special reference to fork 
lift trucks. 

(c) Establishment of standard times for 
materials handling. 


6.2.1. Special Courses for University Staff 

A further aspect of such relationship is that whereby 
companies organise special courses of about three 
weeks’ duration in the Summer for University staff. 
The first week of such a course is spent in general 
introduction to the Company’s policies and organisa- 
tion, the remaining time being spent on chosen 
assignments. Each participant renders a full report to 
the company of his findings and experience. 

This practice has some very important 
characteristics :- 


(a) The teaching staff are given an opportunity 
to report and explore new _ industrial 
experiences. 

(b) They become well known to the company 
personnel, 

(c) They can collect relevant and up-to-date 
material for teaching purposes. 

(d) The company benefits through the activities 
of impartial and fresh minds. 

(e) A recruitment area is personally established 
for graduates from the academic institutions. 

(f) Useful follow-up processes can be made. 

Note :—Company pays travel costs and makes a per diem 

allowance of 2 dollars plus out of pocket expenses 
of 200 dollars at the end of the course. 
In general, the project revealed excellent relations 
and industrial concerns appeared very generous— 
typically American—in their efforts to further the 
teaching of industrial engineering. 











7. Industrial Engineering Training Schemes 
7.1. General Notes 

Such schemes as were studied varied little from 
those found in Great Britain. It was significant, how- 
ever, that once the initiation period of a trainee was 
over, he was no longer considered as purely a learner, 
but given increasingly more difficult assignments in 
real problems and his ability to make useful con- 
tributions to their solution was used as a measure of 
his suitability for advancement. 

An outstanding aspect of training schemes in gen- 
eral was the excellence of the documentation 
associated with them. The following is an example 
of a training scheme which serves a large organisation. 


7.2. International Harvester Company 

This company operates a comprehensive training 
scheme through a centralised department which gives 
a service to 24 plants. 

The department has no powers of direction, each 
plant having considerable autonomy in the execution 
of its training programmes, Training covers top 
supervisory level (foreman grade and above) and 
special staff conferences. 

It is important to state the Company’s attitude to 
industrial engineering and this is indicated thus :- 
7.2.1. Industrial engineering is considered a 
technical function. 

7.2.2. It may exist as a single function or as a 
diversified function dependent upon size and policy 
of company. 

This is interpreted at International Harvester Co., 
as Interlocked departments of a staff nature involving : 

Labour Relations Department. 

Wages and Salaries Administration Department. 
Standards and Methods Department. 

Material Control Department. 


7.2.3. Training Schemes 
Three major schemes are operated :- 
5 year Co-operative Scheme. 
Progressive Student Courses of 2 years. 
On-job product engineering. 


General Requirements for Industrial Engineering 
Training 
College degree (if obtained) may be in Mechanical, 
Civil, Electrical or Industrial Engineering. 


Students from I.E, Courses appear to be more 
“training minded’ than from other courses 
The executive in charge of Students and Methods 
Department expressed a preference for industrial 
engineers with a high level of attainment in general 
mechanical engineering education and considerable 
industrial experience. 


Range of Training 
College graduate to have :- 

(a) 3 to 4 years in production processes 
including machine tools. 

(b) Subsequent training in mechanical engin- 
eering, plant engineering standards and 
budgetary control. This subsequent train- 
ing to include methods engineering, 
planning and processes, tool design. 


7.2.4. Publications 

To give point to the comment that Training 
Documentation appeared outstanding, the following is 
a list of Harvester publications : 


Your Career Opportunity after Graduation. 

Apprenticeship Course—Manufacturing Works. 

Leadership Courses—Manufacturing Works. 

Engineering Orientation Course — Engineering 
Department. 

Progressive Student 
Department. 

Co-operative Engineering Course—Engineering 
Department. 








Course — Engineering 


Progressive Student Course — Manufacturing 
Works. 

Time Study Training Course — Manufacturing 
Works, 


Outline Courses for Works Foremen. 
(Company operates a separate school for this.) 


Instructional Courses and Lessons 
Beating Competition with Quality Control. 
Manufacturing Cost Accounts. 
Materials Handling. 
Waste Reduction I and II. 
Longer Life for Cutting Tools. 
Standards. 

It is convenient to indicate the place of industrial 
engineering in such an organisation as International 
Harvester by considering the following proposals for 
a reorganised scheme which was contributed by 
Harvester Research Corporation—a control service. 

“The Industrial Engineer should be so trained 
as to co-ordinate the work of PLANT 
ENGINEER; MECHANICAL ENGINEER; 
METHODS ENGINEER; STANDARDS 
ENGINEER.” 


(see diagram overleaf) 


7.3. A Further Example of a Training Scheme 
in Industrial Engineering. Delco Inc., 
(Division of General Motors ) 

In this Company, industrial engineering serves as 

a function under the Supervisor of Manufacturing 

Facilities, It is interpreted as METHODS, TIME 

STUDY, and PRODUCTION SCHEDULING. 

Industrial engineering is considered as a training 
area for supervision and it is the practice to assign 
an industrial engineer to the top executive in each 
working area, thus giving a service in that area. The 
approximate ratio in General Motors Corporation 
as a whole is :- 


Methods Engineer/Production personnel 1/1000. 

(This approximates to the ratio of 1/800 which was 
assessed for the whole of American Industry in 1950). 

Preference is given in the industrial engineering 
function for Graduates with I.E. degrees and the 
opinion was expressed that such men have a better 
concept of Cost and Time than those with straight 
technological degrees. 

The following is an example of a ‘ tailored’ scheme 
of training for a University Graduate. 
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WORKS MANAGER 





(Corresponds to Works 





INDUSTRI 


Director in G.B.) 


L. ENGINEER 








PLANT ENGINEER 





MECHANICAL ENGINEER 








TOOL ENGINEER MACHINE REPLACEMENT 





STANDARDS ENGINEER BUDGET AND STATISTICS 








METHODS ENGINEERING 








MOTION AND TIME STUDY 





MATERIALS HANDLING 


1 
PLANT LAYOUT 





IN-PLANT TRAINEE INDUSTRIAL ENGINEER 
PENNSYLVANIA STATE UNIVERSITY 


Period Assignment Weeks 

1. Inspection ... oo io ~~ S 

Delco Heat Manufacturing Area 2 
3. Split Phase Motor Manufacture... 1 
4. Heat Motor Manufacturing 2 
5. Tool Engineering ua ees ae 
6. Product Engineering ai = 
7. Industrial Engineering 3 
8. Process Engineering 3 
9. Plant Layout 3 
10. Personnel 1 
11. Maintenance Z a i? a 
12. Production Control Fe i. oa 


The training is laid down as consisting of working 
on assigned jobs as well as observing, In the first 
four assignments, it covers all phases of the opera- 
tions, from machining, through sub-assembly, final 
assembly, inspection and shipping. 

Each trainee has to submit a report on his activities 
and observations at the end of the 4th, 8th and 12th 
periods. 

(It is significant to comment that on Graduating, 
an industrial engineer at this company received 28 
offers of employment—such was the demand for 
industrial engineering personnel in the U.S.A.). 
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8. Summary and Recommendations 

The experience gained from this project was of the 
greatest personal value to the participant. Such 
experience clearly embraced much detailed work and 
study which cannot reasonably be included in a re- 
port of normal length. 

The following summary and recommendations are 
therefore mainly concerned with broad issues of 
policy and development and it is hoped that they will 
provide guidance in the implementation of any 
schemes which result from a study of this and other 
reports. 


8.1. Industrial engineering and management refers 
to a co-ordinated area of education and training in 
which subjects from the technological field and 
management areas are grouped to form a balanced 
course of study or programme of training. 


8.2. As a function, industrial engineering is 
primarily of a staff nature providing a service to 
line management in two major directions concerning 
responsibility for :- 
8.2.1. the evaluation and specification of the 
physical requirements for the manufacture of a pro- 
duct or the provision of a service 

and 
8.2.2. the development and application of ‘tool ’ 
subjects, which may be mathematically based or 
otherwise, used by management in the direction, 
measurement and control of all processes and 
methods. 











8.3. It is considered vital to the industry of Great 
Britain that the practice of industrial engineering 
should permeate all manufacturing and _ service 
activities, irrespective of the size of the organisation 
or the nature of the product. 
8.4. The industrial engineering area has proved 
itself in the U.S.A, as a valuable training and educa- 
tion function for those who have personal character- 
istics which fit them for the direction and control of 
the work of others. It should be so considered in 
Great Britain. 
8.5. The foregoing leads immediately to the ques- 
tion of education and training. To achieve the ex- 
pansion of industrial engineering personnel implied, 
courses framed within the outline of this report 
should be developed in Colleges of Technology and 
Universities. 

Such courses should be :- 
8.5.1. On a part-time basis. 
8.5.2. ‘Sandwich’ Courses—these offer great pos- 
sibilities in industrial engineering due to the dynamic 
nature of the studies. 
8.5.3. Full-time post-certificate and post-graduate. 
8.5.4. Special courses dealing with specialised 
aspects of subjects. 

Without in any way implying restriction, it would 
appear most practical on all counts, to foster develop- 
ment immediately in those Colleges of Technology 
which already have strong courses—hence staff—in 
production engineering and industrial administration. 
8.6. In any development, the engineering approach 
should be preserved, as it has been found that this 
is the most satisfactory and indeed logical basis for 
industrial engineering activity, and through it prob- 
lems in less technical areas may be developed and 
solutions achieved. 

8.7. Any expansion of courses will depend upon the 
availability of staff with the background and initiative 
to pioneer such courses. Special staff training courses 
should be developed in areas selected for the penetra- 
tion of the subject already achieved in both education 
and industry. 

8.8. In addition to staff training facilities in Great 
Britain, there is a clear case for a considerable expan- 
sion of interchange of teachers between Great Britain 
and the U.S.A. 

8.9. Professional Societies have a _ very real 
responsibility concerning the development of facilities 
for the study of industrial engineering. Unless 
adequate support and recognition are given to the 
subject as a whole by the professional engineering 
societies, the development is likely to suffer 
considerably. 


This is a most important issue in view of the con- 
siderable influence on educational development which 
is centred in the professional societies of Great 
Britain. 

8.10. Industry should continue and expand _ its 
association with technical education and this is 
particularly vital to industrial engineering studies 
which should draw on industry for dynamic material 
for use in courses. 

8.11. As regards the training function in industry, 
industrial engineering, as envisaged in this report, 
can be the basis of executive development pro- 
grammes and in certain cases, assignments within the 
industrial engineering function might well be con- 
sidered as alternative to some of the assignments of 
a more fully technological flavour at the post- 
certificate and post-graduate level. 
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ROLLED EXTRUSION OF 
THIN-WALLED PARTS 
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HE Uniskan Extrusion Process, with which this 

discussion will be chiefly concerned, simplifies 
the making of fragile, cylindrical parts having wall 
thicknesses of 0.001” or less. This process is easily 
executed and involves simple tools mounted in a drill 
press. ‘The extrusion operation is followed in some 
cases by a chemical etching process. 


Typical Cylindrical Parts 


One recent tube design called for a tubular elec- 
trode support having a seamless foil-like wall only 
0.001" thick (Fig. 1). Another design required a 
one-piece grid structure consisting of hair-like strands 
joined to cylindrical supporting members. Both parts 
seemed practically impossible to make with conven- 
tional metalworking processes, 

The 0.001” wall tubular part (Fig. 1) is used as 
a heat-isolating support for an indirectly heated 
cathode in an electron tube. Heat isolation is further 
enhanced by making the part of Kovar, an alloy 
having relatively poor thermal conductivity. Kovar 
is commonly used for glass-to-metal seals and has 
the composition 53°/, iron, 29°/ nickel, and 17°/ 
cobalt. The thicker end portions of the part strengthen 
the foil-like cylinder and permit it to be joined to the 
cathode by radio-frequency induction welding. 

The making of the part consists of several simple 
steps (see Fig. 2). A short tubular work blank is 
slipped over a mandrel. Mandrel and work blank 
are rotated, and adjustable rollers are fed into the 
work blank to within 0.001” of the mandrel. Spacing 
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of the roller from the mandrel determines the thick- 
ness of the thin wall. A small axial force is next 
applied to the rotating work blank, forcing the metal 
through the rollers to form a foil-like tube closely 
fitting the mandrel. When the thin wall has been 
rolled to the desired length, the axial force is removed, 
rollers backed off, rotation stopped, and the finished 
part slipped off the mandrel. 

The equipment used for this process is relatively 
simple (see Fig. 3), Rotational and axial forces are 
provided by a small drill press. The mandrel rotates 
in a separate bearing and has a toothed collar to 
drive the end of the work blank. The frame carrying 
the rollers is self-centering and has an adjustable 
screw for determining the wall thickness of the thin- 
walled tubing. Three rollers are used, two fixed and 
one adjustable; all are mounted on precision needle 
bearings. The rollers are 1” diameter. Sixteen 
needle bearings, 0.0625” diameter, are used. The 
photograph of the roller fixture (Fig. 4) shows the 
frame carrying the two fixed rollers, and a third 
which may be adjusted during operation by means 
of a feed screw. Lock nuts on the feed screw may 
be adjusted to determine the finished wall thickness 
automatically. 

One unusual feature is that a large reduction in 
wall thickness can be achieved in a single pass through 
the rollers; for the part in Fig. 1, the reduction ratio 
was greater than thirty to one. This order of reduc- 
tion is believed possible only with extrusion of some 
sort, in which plastic flow is due to hydrostatic 
pressure set up in the unprocessed material. 














Fabrication Process 


The action taking place during extrusion may be 
better understood by referring to Fig. 2. The outer 
face of each roller has a bead of small radius. As 
this bead is forced radially into the rotating tubular 
work blank, the work material tends to “ squeeze out ” 
each way along the mandrel. Application of a relat- 
ively small additional axial force from one direction 
causes practically all of the “squeeze-out” to take 
place on the opposite side of the roller. 

When the roller has been fed into the work to the 
desired spacing from the mandrel the axial force is 
increased somewhat, causing new material to be 
forced under the bead of the roller to form additional 
thin tubing. A shoulder on the roller face is helpful 
in maintaining a fairly high pressure in the local 
region immediately behind (to the left of) the roller 
bead. This pressure helps constrain the very small 
volume of metal between the bead and mandrel at 
their closest point. This small volume is tangentially 
constrained by the elastically compressed metal 
immediately ahead and behind by the exceedingly 
small volume undergoing extrusion at any one instant. 
These localised geometric volumes are then thinned 
out or scanned through the work material in helical 
patterns, with the result that the thick-walled blank 
is forced out into a thin-walled cylinder without loss 
of material. This process, as a “single-scan extrusion”, 
was named Uniskan. 

Another characteristic distinguishing this process 
is the application of all forces required to accomplish 
forming through the relatively thick work blank. 
After the material has been thinned, it need transmit 
no forces whatsoever. This characteristic is in sharp 
contrast to metal spinning, in which practically all 
driving forces are transmitted through material which 
has already been thinned. Ultimate wall thinness 
which may be achieved with spinning and turning 
methods is severely limited by the lack of strength 
of the partially thinned material. With the Uniskan 
extrusion process, however, in which the driving 
forces are all transmitted through the thick blank, 
it is relatively easy to obtain tubular members several 
inches long having wall thicknesses of less than 0.001”. 

Grid structures for electron tubes, which must 
fulfill certain functional requirements, are made by 
a slight variation in the process used for thin wall 
tubing. Good tube performance required a grid 
structure designed to keep the grid wires cool. One 
such design consists of a cylindrical array of straight. 
fine strands formed integrally with relatively heavy 
tubular end support members. The 60 grid wires are 
each 0.005” wide. Elimination of welds or other 
joints materially aids conduction of heat away from 
the grid strands, Cooling may be further enhanced 
by the use of oxygen-free high-conductivity copper in 
the one-piece grid. 

Fabrication of a one-piece grid by Uniskan ex- 
trusion differs from the thin-wall tubing procedure in 
two respects. First, the mandrel must be provided 
with longitudinal grooves which determine the 
number, size, and shape of the grid strands. During 
the pass through the rollers, material is forced into 
these grooves. Both grooves and surface of the 
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Fig. 4. A frame carries two fixed rollers and 

a third which may be adjusted during 

operation by means of a feed screw. The 

highly polished rollers turn on _ precision 
needle bearings. 


mandrel are ground to a smooth finish. The part as 
taken from the mandrel is shown in Fig. 5 and 
consists of a cylindrical array of ribs connected by 
a foil-like webbing. Removal of the webbing yields 
the desired grid. 

The web is removed by dipping the part in an 
etching bath for a few seconds. The interconnecting 
web disappears, leaving an accurately formed grid 
structure free from stresses which might later cause 
deformation. 

In spite of the delicate nature of this grid structure, 
the part may be readily handled by means of the 
heavier supporting portions. The portion of the 
support just below the grid strands is formed into 
an accurate cylindrical jigging surface by an 
additional step in the Uniskan procedure. After the 
desired length of grid strands has been formed, the 
rollers are partially backed off and the axial feed 
continued for a short distance. The length dimension 
of these steps may be controlled by a series of stops 
which actuate microswitches. These, in turn, light 
lamps which signal the operator when predetermined 
lengths have been achieved. 
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The work blank for this grid is a drawn cup consist- 
ing of two sections of different diameter. Its length 
is somewhat shorter than the finished grid to allow 
for the elongation during extrusion. Grids made by 
this method are better and cost only a fraction of 
older types made by hand-threading and spotwelding 
molybdenum wire to nickel tubular supports. 

A larger diameter grid is used as the screen elec- 
trode in a 1000-watt tetrode widely used in UHF 
television broadcasting. In this case there are 180 
strands, each 0.010” wide, formed integrally with 
the supporting members and end shield. 

The one-piece control grid for this tube is similar, 
but has only a light connecting ring at the extremities 
of the grid strands. The strands of these two grids 
must be exactly straight and accurately indexed to 
provide exact registry with each other in the electron 
tube. The maintaining of exact shape after long 
exposure to high temperature is largely due to the 
weak, uniform residual stress pattern found in parts 
made by extrusion. 

Grid structures made by the above procedure cover 
a wide variety of designs, one of which consists of 
tapered slats integrally formed with end rings. The 
grooves in the mandrel for this grid vary in width 
at a somewhat greater rate than the desired part to 
allow for elongation of the work during the extruding 
operation. 

The one-piece grid consists of relatively few coarse 
grid strands arranged in a slow spiral. During the 
extrusion process, the partially completed part simply 
untwists along the grooves in the mandrel. Another 
design has the grid strands arranged in a zig-zag 
pattern; the webs were etched out after forming. 
The mandrel for forming this part is made in three 
pieces. Initially, the rollers are started over the 
spiral section remote from the shank of the mandrel 
and the formed ribs follow the grooves as before. As 
the work elongates, both spiral sections slide out of 
the tubular shank. 


Mandrel and Roller Design 


Mandrels and rollers should be carefully made 
if high quality parts are desired. Slight roughness 
or eccentricity may become quite objectionable when 
wall thicknesses are rolled to 0.0002” or 0.0003”. 
Satisfactory mandrels have been made of a chromium 
alloy steel (2.10°/, carbon, 0.25°/, manganese, 0.25°/, 
silicon, 12.50°/, chromium, and 0.5°/, nickel). The 
heat-treating consisted of packing in clean cast-iron 
chips and heating at 1775°F for 20 minutes. After 
being heated, the mandrels were quenched in oil and 
drawn twice, each time for 1 hour at 212°F. Hard- 
ness measured 64 to 66 Rockwell “C”. Each mandrel 
was then ground to diameter and polished, after 
which the grooves were ground with a suitably thin 
wheel mounted between supporting plates. The 
various thicknesses of grinding wheels down to 0.003” 
were supplied by the Allison Company. 

The slow-spiral mandrels were ground by utilising 
a special high-speed belt-driven grinding spindle 
mounted in a milling machine, Particular care had 
to be taken to account for back-lash with this set-up. 
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Accurate measurement of groove depth presented a 
problem in making a mandrel for a grid having 
ninety 0.003” strands. The method adopted utilised 
an additional portion of the mandrel having a dia- 
meter equal to the inside diameter of the finished 
grid and a slight known taper. As each groove was 
ground, a mark was made along the tapered section 
by the wheel. The length of the mark along this 
taper provided a convenient check on uniformity of 
groove depth and made it very easy to allow for 
grinding-wheel wear, 

Rollers have been made of a high-carbon tool steel 
heated for hardening to 1525° to 1550°F. in an 
oxidising atmosphere for 15 minutes, quenched in oil, 
and drawn at 300°F. for one hour. Hardness 
measured 64 Rockwell “C”. The radius of the 
bead, which is not particularly critical, was 0.062” on 
a 1” diameter roller for the type of work shown. It is 
desirable that the rollers run as true as possible to 
give a smooth polished finish on extruded parts. 

Materials suitable for use with the process range 
from soft copper to harder materials like molybdenum, 
A suitable etchant for grids made of copper is a 
30 to 50° solution of nitric acid in distilled water. 
Other metals require different etchants. For example, 
tantalum requires hot hydrofluoric acid with a trace 
of nitric acid added. 


Fabrication of Cone 

An interesting variation of the process is shown in 
Fig. 6. A flat disc-shaped work blank is mounted on 
a face plate, which is then rotated. A single roller 
is pushed against the work and fed radially outward 
in a single pass. This pass forces thinned material 
toward the centre to rise from the face plate and 
form a cone. 

The examples described are believed to be but a 
few of many possible applications of the extrusion 
process we have discussed. The ease of precision 
fabrication, the simplicity of the required tools, and 
the relatively small total forces involved all enhance 
the attractiveness of this method for making certain 
kinds of intricate and/or delicate parts. 
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10/6 each, including postage. 








Fig. 5. 
of a 


The partially completed grid consists 


foil-like cylinder having thicker 


longitudinal ribs along its inner surface. 

These ribs become the grid strands when the 

interconnecting foil-like web is removed by 
etching. 






FINISHED CONE ROLLER 


UNWORKED 
BLANK 






Y 


BACKING DISC 


Fig. 6, 


329 








THE RESEARCH COMMITTEE OF THE INSTITUTION 


\N Lith January last, the Institution, in collaboration with the Institute of Cost and Works Accountants, 
O published a new Report “ Production Control and Related Works Statistics . This Report is the last of a 
series of four covering the work of joint committees of the two bodies formed to consider Measurement of 
Productivity. 

The previous Reports are :- 


‘Measurement of Productivity —- Interim Report” 
“ Measurement of Productivity — Applications and Limitations 
‘Measurement of Productivity —- Work Study, Application and Training. 


The Research Committee have also been responsible for issuing the following Reports :- 


* A Review of Materials Handling in British Manufacturing Industries ” 
“ As the Spirit Moves ” — Case Studies in Materials Handling 

(in collaboration with the British Productivity Council) : 
“ Material Utilisation in the Metal Working Industries” 


These and other Reports are the result of field research undertaken by the Research Committee of the 
Institution. Whilst in this work the Research Committee enjoys the enlisted aid of Sections and of individual 
co-opted members, other members may not be aware of the breadth of this activity of the Institution. The 
Research Committee are at the present time engaged in field research under the following headings :- 


“Sources of Information ” a Guide giving a comprehensive list of sources of information available 
to the Production Engineer. 

‘* Material Utilisation ” Finishing (painting, vitreous enamelling, chemical finishes and plated 
finishes). 


Ancillary Materials, particularly with regard to packaging, cartoning and 
shipping materials. 

Alternative Materials (e.g., powder metallurgy, plastics, ceramics, etc.). 
Indirect Materials (e.g., degreasing solutions, wetting agents, lubricants, 
cutting materials, etc.). 


“Control of Quality ” incorporated in the design of the product, the design of the teoling, and 
in the product itself at the time of manufacture. 

Further joint research with the 1.C.W.A. is soon to commence. 

Offers of assistance in this research activity will be welcomed from any members of the Institution. 
Likewise, the Research Committee would welcome any suggestions regarding subjects for future research. 

The Research Committee is established in order to guide the Council on such matters and the results of 
its work can be of lasting benefit to members of the Institution and — where reports are published — to many 
individuals and bodies outside the Institution. It is of importance for the Committee to maintain its contact 
with the membership and in this way with industries and organisations up and down the country and indeed 
overseas. 

The work of field research is constructive and satisfying —- witness some of the press comment on the 
Institution’s published Reports :- 


“Measurement of Productivity — Applications and Limitations ” 


“Machinery ” — ‘The Joint Committee have undoubtedly performed a valuable service 


and although the facts brought to light by their investigations, and 
presented in the last part of the report, are not necessarily new, there is 
ample evidence to show that they do not normally receive sufficient 
attention in British industry.’ 


‘Factory Manager” — ‘Coming at a time when the full and efficient utilisation of the resources 


of production is of the greatest national importance, the report issued by 
the Joint Committee is of especial interest and value. The need for 
fuller information about two such important aspects of efficient produc- 
tion as those with which the committee was particularly concerned was 
revealed by the latter’s investigations into the measurement of productivity 
in firms and industries ; evidence showed that normally British industry 
pays insufficient attention to them.’ 
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* Measurement of Productivity — Work Study, Application and Training ~ 


* Metal Industry ~ 


* "Times Review of Industry ” 


‘Implementation of its recommendations would go far in the directian of 
obtaining more reliable facts about industrial operations and of devising 
more effective ways of raising output. General acceptance of the 
syllabus of training would help to raise the standard of work study 
practice and increase the number of competent technicians. Perhaps the 
most important need at the moment, however, is the greater realisation by 
managements of the value of work study and their unqualified and 
enthusiastic support for the objectives which the Joint Committee's 
Report seeks to obtain.’ 

‘Bearing in mind that the Joint Committee’s principal objective is the 
raising of productivity, this extension of its investigations to the more 
comprehensive subject of work study is justifiable. ‘Time study practice 
in Britain has probably suffered from the tendency to limit its application 
mainly to repetitive work for the purpose of introducing payment by 
results schemes. ‘There is, however, a much wider application for time 
study used as a method of work measurement in conjunction with 
methods study, motion study and job evaluation, the other techniques 
described in the report as comprising work study. A firm’s productivity 
is much more likely to benefit from a systematic use of these procedures, 
with their obvious implications for pre-production planning, efficient 
operation and effective managerial control, than from an application of 
time study, perhaps preceded by some motion study, solely in the 
interests of an incentive scheme. In this way the emphasis is placed on 
improving methods, reducing costs and setting targets. Clearly both a 
wider application of work study and the full benefit of its techniques will 
only be attained through a sufficient number of trained technicians 
conforming to a recognised level of competence.’ 


“ Material Utilisation in the Metal Working Industries ~ 


* The Ironmonger ” 


* Metal Industry ” 


“Light Metals’ 


“Art and Industry ” 


‘While it shows that there can be no golden rule as to which form of 
semi-finished material will achieve the highest material utilisation, it 
does point out certain essentials for the achievement of the maximum 
efficiency and economy in manufacturing processes.’ 

‘The report with its annotated and illustrated case studies is well worth 
a place on the desk of the manufacturer's executive.’ 

* Therefore, any steps that can be taken to ensure that in the manufacture 
of any particular part, the amount of metal to be removed —- and con- 
currently the amount of scrap produced — is brought to a minimum, 
are of the greatest importance. For this reason the booklet “ Material 
Utilisation in the Metal Working Industries” prepared by a Committee 
of the Institution of Production Engineers is worthy of the most serious 
study.’ 

‘The Institution of Production Engineers report is certain to be widely 
studied as a source of inspiration to those searching for cost reductions in 
the more competitive conditions now with us. Economy in materials 
utilisation will be increasingly sought and even though producers of ingot 
and semi-fabricated products have no prima facie cause for enthusiasm 
in the matter, it is in their interest to co-operate in it with their 
customers.’ 

‘The case studies are particularly meaty and to the point. They have 
been grouped according to the ultimate process of manufacture 
(Fabrication, Cold Heading, Hot Pressing, Drop Stamping, Die Casting, 
Shell Moulding, etc.) and in most a before-and-after technique has been 
adopted to emphasise the savings achieved, financially, and in man-hours, 
by planned material utilisation as against the laissez-faire approach of 
which the Report is a condemnation.’ 

‘Although the Report then goes on to add that the problem is not the 
“exclusive responsibility of the design office’, that it is in fact “ every- 
body’s business *, one gathers the impression that the Report is intended, 
in part at least, as a rap on the knuckles for the shapes-for-shapes’-sake 
designer, to whom aesthetics and economics remain for ever incompatible.’ 
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“ Production Control and Related Works Statistics ” 


’ 


“Electrical Review’ _ 


** Machinery ” -— 


“ Engineering ” a 


‘Emphasis has rightly been placed on the fact that eight out of ten 
manufacturers in Britain employ fewer than 100 people, a fact often lost 
sight of in glib talking on the subject of productivity. The determination 
of the minimum economic control applicable in small concerns is 
important and it is in these very firms that a great future increase in 
productivity is possible.’ 

‘Many of them carry on their activities in old buildings and sometimes 
with old machinery. In such surroundings and perhaps using rule of 
thumb systems handed down from the past, the germs of more stream- 
lined techniques rarely flourish. This report will help those in smaller 
concerns, often responsible for many functions, to recognise the phases 
of their activities dealing with production control, and from these to 
finding ways of improvement is but a short step. We feel sure a study 
of the report’s contents will prove useful to some of our readers who 
often themselves have multifarious responsibilities of this nature.’ 


* Well illustrated and clearly presented, this report can make an important 
contribution to increased productivity and deserves the careful study of 
those responsible for management in all fields of industrial activity.’ 


‘The degree of production control employed must always depend on the 
particular application. Statistics can be multiplied beyond useful and 
reasonable bounds leading to much unnecessary expense. Equally, too 
few facts can also lead to expense by wastage of time and material, or 
missed opportunities.’ 

‘Comparatively few facts are needed to maintain a good organisation 
but the intelligent use of them is vital. These are the points brought out 
in the report, together with suggested methods for using them in the 
various operations of medium and small firms.’ 





The following Reports, mentioned above, may be obtained from the Publications Department, 


10 Chesterfield Street, London, W.1, at the prices stated, which include postage : 


“Measurement of Productivity — Interim Report ” — price ls. 6d. 


“A Review of Materials Handling in British Industries’ — price 5s. 6d. 


“As the Spirit Moves * — price 1s. 3d. 


“Material Utilisation in the Metalworking Industries” — price 5s. 6d. 


The following Reports are obtainable only from Gee & Co. Ltd., (Publishers), 27/28 Basinghall Street, 


London, E.C.2: 


“Measurement of Productivity — Work Study, Application and Training ” — price 


5s., post free. 


“ Production Control and Related Works Statistics ” — price 5s., post free. 
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Production Engineering Research Association of Great Britain 


Quarterly Newsletter 
to the Institution 





A brief article accompanied by an_ extensive 
bibliography on vibration associated with machining 
operations was given in the October, 1955 issue of 
the bulletin. The bibliography was divided into sec- 
tions dealing with vibration of cutting tools, machine 
rigidity, machine foundations, and information of a 
general or fundamental character. Factors affecting 
the selection and use of cutting tool terms and defini- 
tions were briefly discussed in the November Bulletin 
with a view to encouraging engineering firms to state 
their opinions on the subject. Although British 
Standard terminologies give some guidance on tool 
nomenclature, certain practical considerations limit 
the use of these standards, and it is highly desirable 
that the terminologies used by PERA should not only 
be suitable for research purposes, but should be 
applicable in the workshop, taking into account ease 
of specification, inspection, and availability of tool 
grinding equipment. The December Bulletin con- 
tained a brief synopsis of the results of PERA’s 
recently completed research on the effect of drill 
point shape when drilling cast iron. This research 
showed that marked increases in drill performance 
can be achieved by employing point shapes other 
than those commonly used in industry. 


Library 

Further additions of production engineering litera- 
ture to the library brought the totals for the whole 
year to 865 new books, standards, reports, etc., and 
3,200 additional pieces of trade literature. The 





, 
i. 


Part of the drill grinding section of PERA tool and cutter 
grinding bay. 


DECEMBER, 1955 


number of loans made to member firms during the 
year was 7,650, in addition to the supply of about 
60,000 copies of the articles abstracted in PERA 
Bulletin 


Technical Enquiry Service 

Further increases took place in the very heavy 
demands on the Technical Enquiry Service. During 
the year about 1,700 requests were received from 
member firms for information and advice on a wide 
range of subjects including, brazing, forging, auto- 
mation, liquid honing, bonding, storage, shot blasting, 
motion study, assembly, inspection, surface finish, 
maintenance, plastic moulding, induction heating, 
painting and spraying, press tool design, heat treat- 
ment, powder metallurgy, shop layout, swarf disposal, 
barrel finishing, packaging, cold heading, progress 
systems, die-casting, and many other branches of 
production engineering. 


Research Programmes 

Research on “ finishing blanking” has continued 
and is establishing data on the conditions required to 
produce smooth, crack-free edges on blanked steel 
components without the need for subsequent shaving 
or other finishing operations. Corresponding data 
has already been produced for blanking various non- 
ferrous materials, and the recommendations for blank- 
ing mild steel are being tried out in some member 
firms. A survey of burr formation and prevention on 
pressed components such as blanked, pierced and 
cupped components is nearing completion, The sur- 
vey includes the results of observations in industry in 
connection with various chemical, manual, and 
mechanical methods of de-burring, and is comple- 
mentary to reports previously issued dealing with the 
de-burring of machined components. A further re- 
port in this series, devoted particularly to barrelling 
techniques, is also being drawn up. 

The practical work has now been completed in an 
investigation on reaming. The results show the ex- 
tent to which the accuracy and surface finish of 
reamed holes may be affected by differences in radial 
rake and land length on the reamers used. A research 
into vibration and chatter problems associated with 
metal cutting operations and machine tools is 
proceeding. 

New researches authorised include: a study of the 
effects of high speed steel specification on the per- 
formance of drills and lathe tools manufactured from 
various high speed steels; an investigation into the 
effects of different types of point thinning on drill 
performance; and a research to establish the effect 
of die speeds and penetration rates on thread rolling 
forces and die life. 
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CASE STUDY No. 3 


Unloading Covered Vans 


Firm: The Brooke Tool Manufacturing 
Co. Ltd. 


Author: General Manager 


An example of materials handling 
at goods inwards and despatch 


points. 


The Company. The Company 
where this example was applied is a 
branch works and employs 160 
people on the manufacture of high 


grade engineers’ small tools. 


The Source. This example was the 
outcome of an idea by the manage 
of the branch works, where the 
unloading and loading of small and 
concentrated loads from covered 
vais and wagons having permanent 
covers presented difficulties and 


dangers. 


The Circumstances. This branch 
works has no special department for 
the investigation of handling 
problems or the manufacture of 
special equipment, and the equip- 
ment shown in the improved method 
was home built in ihe works 
engineering department to the 
manager's design. The method used 
for many years was to manhandle 
the loads on and off the lorries, 
presenting a danger hazard to the 
personnel involved and causing 
repeated damage to the van roof and 


floor. 
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Fig. 1 shows how a conventional hoist in a monorail was used to load 
and unload the heavy loads. The load had to be swung into the van 
and dragged along the floor, causing damage to the floor and roof as 
well as being a very tiring and dangerous job for the personnel involved. 
To unload, slings were placed under the load and the hoist used to pull 
the load along the lorry floor, again causing damage to the floor, 
and additionally to the roof where the chain or slings rubbed. 











HANDLING 




















ROLLER g 
TRACK 


PORTABLE 














TROLLEY 


\ 




















SWING ROLLER EXTENSION 





WHEELS 


Che ‘home built’ equipment shown 
in Fig. 2, which was built to simplify 
the loading and unloading problems, 
consisted of a table on castors equal 
in height to the highest normal 
platform of a covered vehicle. The 
table top is constructed of two lines 
of short rollers and two swinging 
arms suspended from one end. In 
practice, the load is lifted by a 
normal crane placed on the table, 
and the table either moved to the 
vehicle or the vehicle backed up to it. 
At the same time, the swinging arms 
are lifted and allowed to ride inside 
the vehicle. It is then a very simple 
matter to push a weighty case, no 
matter how heavy, inside the vehicle 
and to make sure that it is well 
inside before it comes off the rollers. 
Where necessary, extra gravity roller 
track is used to extend the easy run 


of work on to the back of the vehicle. 


Advantage. As well as reducing the 
danger hazard, considerably _ less 
effort is required to load or unload. 
The first unit, built mainly from 
scrap materials, cost approximately 
30. ‘The savings resulting from its 
use were the effectiveness elsewhere 
of two men who had been inter- 
mittently employed assisting loading 


and unloading operations. 


Summary. ‘The unit proved so 
successful that engineering drawings 
were made and several more built 
for wider use within the group. The 
original was introduced some time 
ago and is in regular daily use. 

The same approach to this problem 
and others would be acceptable 
today, and a special study department 
is not envisaged for concentration 
of thought or development of ideas 
since the present system produces 
quite satisfactory and regular results. 


335 








EXTRAORDINARY GENERAL MEETING 


Notice is hereby given that an Extraordinary General Meeting of The Institution will be held at 10 Chester- 
field Street, London, W.1, on 14th June, 1956, at 2.00 p.m. to transact the following business namely :- 

The Council of the Institution in accordance with Article of Association No. 30 recommend that from 
the Ist July, 1956, the entrance fee and annual subscription for each grade of member of the Institution shall 
be :- 


(a) Entrance Fee 


Every candidate, with the exception of Students, Graduates and those entering by examination, shall on 
election pay an Entrance Fee, the amount of which shall be equivalent to one year’s subscription for the grade 
to which he is elected. No payment, other than the increased annual subscription, shall be due on transference 
from one grade to another. 


(b) Annual Subscription 


Members _ resident Members _ resident 
in the United outside the United 
Kingdom Kingdom 

Honorary Member 2 mee cy ES Nil. 
Member ... da bad ei -< 6. Gs. Od. £5. 15s. 6d. 
Associate Member bs eat ae a | £4. 14s. 6d. 
Associate ... T gus oe oo, ee ek. - Oak £4. 14s. 6d. 
Graduate ... — = wet + <a tae Sd. £3 35. Od. 
Student ... — - se oe * ae. ed £1. 11s. 6d. 
Affiliated Organisation ... bs ois EO 1m =O. £10. 10s. 6d. 


(for the first representative and each additional representative £10. 10s. Od.) 


(c) Life Subscription 
Any Member, Associate Member, or Associate whose subscription is not in arrear may compound for the 
then current year and all future years on payment of sixty guineas. 
By order of the Council, 
W. F. S. Wooprorp, 


Secretary. 
Retired members 
Note: 


In accordance with the provision of Article of Association No, 31 the Council have resolved that any 
member who has reached the age of 60 years and who has retired from substantial remunerative occupation 
may retain his membership on payment of half the normal annual subscription. Any member who has re- 
tired and who has had 15 years or more continuous membership of the Institution may, as an alternative to 
half rate subscription, compound all future subscriptions on payment of 10 guineas. 
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This photograph, taken at the Dinner, 
includes Mr. Harold Burke, Past Chairman 
of Council; Mr. H. A. Richardson, Reading 
Section Chairman-Elect; Mr. R. W. H. 
Mark, Section Hon. Secretary; Mr. F. M. 
Mott; Mr. W. F. Reid; Mr. F. T. West, 
M.B.E.; Mr. T. H. Christy, (Section 
Chairman); and Mr. W. F. S. Woodford. 


The Reading Section held its first Dinner for 
members and guests on the 17th February, 1956 at 
The Mill House Hotel, Swallowfield, Berkshire. Mr. 
Harold Burke, immediate past-Chairman of Council 
and Chairman of the Midlands Region, was Guest 
of Honour. Other guests included Principal F. T. 
West, Chairman of the Southern Section, and Mr. 
Woodford, Secretary of the Institution. 

Mr. T. H. Christy, Chairman of the Section and 
Chairman of the Southern Region, was in the Chair 
and in welcoming members to the Dinner he said he 
hoped it would be the first of what would be an 
annual occasion. Mr. Christy proposed the health of 
the guests, which was responded to by Mr. Harold 


READING SECTION DINNER 





Burke. Mr. Burke gave an outline of developments 
within the Institution over the past few years and 
congratulated the Reading Section on the progress 
they had made. He commented on the “ Continental 


atmosphere ” of the Dinner which was achieved by 
the décor of the room. The effect was heightened by 
the delightful musical entertainment which was 
organised by Mr. Tom Mott. 

Mr. Woodford presented Mrs. Mott with a bouquet 
on behalf of the members of the Section in apprecia- 
tion of her delightful piano playing. Several members 
and guests made impromptu contributions to the 
music and revealed an artistic side of production 
engineers which is not often evident at their meetings. 





Institution Staff 


Mr. S. Caselton, Deputy Secretary, last month 
completed 20 years’ service with the Institution. 
He joined the staff in 1936, at the age of 18, 
as Secretary to the late Richard Hazleton, first 
General Secretary of the Institution, and served in 
that capacity until December, 1939. 

At the time Mr. Caselton joined the Institution, 
the offices were housed in_ two 
small rooms at British Industries 
House, Oxford Street, W.1, with a 
staff of five and a membership of 
1,330. The President was _ the 
Rt. Hon. Lord Sempill, A.F.C., 
Hon.M.1.Prod.E. 





In 1939 Mr. Caselton joined the Royal Navy and 
after a short period in the ranks was commissioned. 
He was engaged in active service at sea in many 
theatres of war, and at one period served in the Flag- 
ship of the First Battle Squadron, Eastern Fleet. In 
1944, he was appointed in command of one of H.M. 
Ships. 

On demobilisation in 1946, he returned to the 
Institution and was appointed Head of the Education 
and Membership Department. He was subsequently 
promoted to Office Manager and Assistant Secretary, 
and in July last year was appointed Deputy Secretary. 

The many members of the Institution to whom Mr. 
Caselton is well known will undoubtedly join in con- 
gratulating him on this record of service. 
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news of members 





The President of the Institution, Sir Leonard 
Lord, has been visiting Australia and was able whilst 
in Sydney to have an informal discussion with the 
Sydney Section Committee at a luncheon on 2lst 
lebruary last. 


Mr. H. Cheetham, Meinber, has relinquished his 
appoinunent with the Gateshead Technical College, 
and has now taken up an appointment as Principal 
of the Walsall Technical College. 


Mr. James Farmery, Member, has relinquished 
his position as Principal of the College of Further 
ttducation, Workington, Cumberland, and has taken 
up a position with the Education Department, New 


Zealand. 


Mr. J. Paisley, Member, has been appointed 
Assistant Managing Director, Production, of the 
Kastwoods Group of Companies, Ltd. 


Mr. K. H. Shute, Member, has left Sydney on a 
visit to London. Mr. Shute is an active member ol 
the Sydney Section Committee and is Chairman ol 
thew Papers Sub-Committee, 


Mr. Walter Snell, M.b.E., Member, has recently 
retired from Ruston & Hornsby Limited, where he 
was Assistant Works Manager and _ Production 
kngineer at their main Works. Mr. Snell has been 
employed by the Company since February, 1901, and 
he therefore retires after completing 55 years’ service. 


Mr. J. M. Steer, Member, is visiting the U.K. 
Mr. Steer was for many years Honorary Secretary 
of the Sydney Section since its formation, and he has 
done a great deal to further the interest of production 
engineering in Australia. 


Mr. Norman G. Sykes, Member, has been 
appointed Chairman of the N.A.T.O. Sub-Committee 
on Standardisation of C-Cores and Magnetic 
Laminations. This is a Sub-Committee of the 
N.A.T.O. Group of Experts on _ Electronic 
Components. Mr. Sykes is Deputy Head of 
Production, Admiralty Signal and Radar Establish- 
ment, Portsmouth. 


Mr. Richard T. M. Toyn, Member, was 
recently elected a Member of the Worshipful 
Company of Blacksmiths and a Freeman of the City 
of London. 


Mr. F. L. Andrews, Associate Member, has 
relinquished his appointment with the Ministry of 
Supply, M.E.X.E., and has taken up a position as a 
Senior Design Engineer with Benford Limited, 
Warwick, 
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Mr. S. R. Chatterjee, Associate Member, has 
been appointed Works Manager of the Machinery 
Manufacturers Corporation Limited, at Kidderpore, 
Calcutta. 


Mr. R. H. Davis, Associate Member, of the 
Sydney Section, left Sydney on 20th February for a 
visit to South Africa, England and the United States. 


Mr. A. E. Dodson, Associate Member, has been 
promoted to Works Manager of his present Company, 
Messrs. J. Collis & Sons Limited, Barry, Glam. 


Mr. C. W. Hancock, Associate Member, formerly 
Manager, Spares & Sub-Contract Divisions, North 
British Locomotive Company, has been appointed 
Chief Engineer, Wagon Repairs Limited, Birmingham. 


Mr. G. Howard, Associate Member, has recently 
taken up the post of Chief Engineer with Messrs. 
Tootal Broadhurst Lee & Co. Ltd., Devonport, 
‘Tasmania. 


Mr. Frederick Johnson, Associate Member, has 
relinquished his position of Development Engineer 
with Woodhead Components Limited, Sheffield, to 
join Samuel Osborn & Co, Ltd., Rutland Works. 
Shetheld, as Voolroom Foreman. 


Mr. W. G. Key, Associate Member, has taken up 
a new appointment as Works Superintendent at Borg- 
Warner Limited, Letchworth. Mr. Key was for 
some time the Honorary Secretary of the Coventry 
Section. 


Mr. Jack Merkine, Associate Member, has 
terminated his contract with the Israel Government 
and has joined Koor Industries & Crafts Limited, as 
Head of the Equipment and Maintenance Depart- 
ment. Mr. Merkine is the Institution’s Corresponding 
Member for the Middle East. 


Mr. E, R Nicholls. Associate Member, has now 
taken up an appointment with the Ministry of Labour 
and National Service as a Deputy Manager of the 
Government Training Centre and 
Rehabilitation Unit at Leicester. 


Industrial 


Mr. C. J. Pratt, Associate Member, has now 
taken up an appointment with  Dorr-Oliver 
Incorporated Organisation, Stamford, Connecticut, 
U.S.A., as a Senior Chemical Engineer. 


Mr. B. E. Price, Associate Member, who was 
General Manager of Thos. De la Rue & Co.. Fife. 
has now transferred to Imperial Chemical Industries 
Limited, Metals Division, Kynock Works. Witton. 
Birmingham. Mr. Price formerly served on the 
Dundee Section Committee. 











Mr. M. H. Slater, Associate Member, is now 
Development Manager to The Dart Spring Company 
Limited, West Bromwich. 


Mr. S. G. Statham, Associate Member, is now 
permanently attached to the Portsmouth Factory of 
the de Havilland Aircraft Co. Ltd. 


Mr. G. J. Willmott, Associate Member, has 
recently joined the Board of the Gear Grinding Co. 
Ltd., Shirley, Solihull, and now holds the position 
of Director and General Manager. Mr. Willmott was 
previously General Manager. 


Mr. J. F. A. Bryen, Graduate, has relinquished 
his position as Head of the Data Processing Section 
with A.E.C. Limited, Southall, to join the British 
Tabulating Machine Company Limited, as Production 
Control Department Investigator. 


Mr. R. Carrie, Graduate, has been transferred 
by his Company, Singer Manufacturing Co, Ltd., to 
their factory in Karlsruhe, Germany, for a period of 
two years to study their methods. 


Mr. F. L. Hiles, Graduate, has now left Hawker 
Aircraft Limited, and has taken up the position of 
Technical Assistant to the Chief Engineer with 
Felt & Tarrant, Limited. 


Mr. C. W. Lewis, Graduate, is now employed at 
Product Engineering & Designs, Birmingham. 


Mr. R. W. Morgaa, Graduate, is now employed 
by LC.I. Billingham Division as a Technical Officer 
(Engineering). 


Mr. R. T. Mustard, Graduate, has relinquished 
his position as Chief of Methods Planning Section at 
Marconi’s Wireless Co, Ltd., Basildon, Essex, to join 
The Shandon Scientific Co. Ltd., London, as their 
Technical Manager. 


Mr. G. W. Voaden, Graduate, has relinquished 
his appointment with Messrs. F. Bode & Son, 
Limited, Leek, Staffs. and is now Mechanical 
Engineer with Thomas Bolton & Sons Limited, 
Froghall, Stoke-on-l rent. 





Hazleton Memorial Library 





** Practical Metrology ”’ by K. J. ane and G. H. Sharp. 


Volume II. London, MacDonald & 
1955. 71 pages. Diagrams. 


2 Company Limited, 


This book is the second of four volumes describing 
experiments in metrology. The first volume was reviewed 
in this Journal in April, 1954. 

This second volume describes 12 further experiments 
which may be undertaken by a moderately advanced student 
of metrology. The subjects covered include the complete 
measurement of screw plug and ring gauges, certain aspects 
of gear measurement, use of a comparator, and the use of a 
sinc bar and gauge projector. Several pages are devoted to 
the preparation of master drawings for projectors. 

There is no doubt that the high standard attained in 
the first volume has been maintained in the second. In 
their text the authors have given many warnings against 
pitfalls. These should be gratefully accepted by students, 
since many of them have not been published previously. 


This reviewer feels inclined to disagree with the suggestion 
on page 40 that the “finishing rods” provided for supporting 
thread measuring cylinders on a screw measuring machine 
should be discarded. It is felt that the av erage student would 
spend too much of his precious laboratory time looking for 
dropped cylinders. On the other hand, it is agreed that the 
professional operator could use the suggested method with 

advantage. 


On page 28 the formula for the radius of a plate gauge 
is given as (e2 + h?)/2h — d/2. This is the usual formula. 
The student with limited mathematical knowledge might 
get into trouble. and introduce relatively large errors into his 
answer if the formula is used in this form, and the modified 
formula e2/2h + h/2 — d/2 might be more convenient for 
students’ use. 

There is no doubt that the second volume will join the 
first on the bookshelves of many metrology students, teachers, 


and also engineering inspectors. It is hoped that the 
promised third and fourth volumes will not make such a 
belated appearance as the second. S.R.S. 


REVIEWS 


* Practical Plant Layout ” by Richard Muther. New York, 

MacMillan, 1955. 359 pages. Diagrams. 

This book from the U.S.A. deals in a most detailed 
manner with the practical problems in preparing manu- 
facturing plant layouts. 

In four main sections which are treated in logical sequence, 
it outlines the analytical requirements of a sound layout. 
In doing so, it touches upon a large sector of the complete 
field of pre-production planning including machine loading 
and utilisation, operation layouts, flow analysis, manu- 
facturing economics, motion economy, time study, etc. After 
showing how to marshal and determine the facts upon 
which to base the layout, Mr. Muther gives a comparative 
assessment of the alternative methods of layout presentation ; 
by drawings, by templates, three-dimensional models, etc. 
All companies who spend considerable technical man-hours 
preparing drawings for plant layout and installation should 
take note of the use of templates of “ silhouettes ”, followed 
by the photographic method of presenting working instruc- 
tions without recourse to the drawing board. 

In covering the ancillary subjects, there is a tendency 
to over-simplification: in the section on time study, the 
author confines himself to an example showing the applica- 
tion of the M.T.M. system of standard-times or “synthetics” 
which could, to those not familiar with standard-time 
systems, suggest that one is completely safe and accurate in 
applying this type of system for practical estimation. The 
accuracy of these systems over the full range of manufacture 
has, in fact, yet to be proved. 

(he other main criticism is that the author, in this 
reviewer's opinion, has not given sufficient attention to the 
implications on factory layout resulting from the use of 
palletised unit loads and fork trucks. 

The presentation is first-class and has an abundance of 
diagrams, charts and illustrations. 

This book should undoubtedly find a wide field of interest 
from British factory management and planning engineers. It 
contains a wealth of information on American practice 
which could, with considerable advantage, be taken up in 
this country E.C. 
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In perfect harmony for high 
precision boring and 

milling of Jigs, Tools and 
Components AIR SERVICE 
TRAINING LTD. of 
HAMBLE employ a 

Newall L2442 Jig Borer and 
O.M.T. 30” Projection 

Type Rotary Table. 





REPRODUCED BY COURTESY OF 


AIR SERVICE TRAINING LTD at's,” 


AIRCRAFT DIVISION - HAMBLE 





Please address enquiries to:— 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH : TELEPHONE PETERBOROUGH 3227-8-9 


When replying to advertisements please mention the Journal 
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PECIFIC 


ROUNDS .’—6” DIAMETER 
HEXAGONS -152”—3-550 
SQUARES —-125’"—3-5” sq. 


FLATS-SIZES UP TO 4”. 3”, 6” 2” AND 8" .| 


EXORS. OF JAMES MILLS LTD. 


BREDBURY STEEL WORKS 
WOODLEY © NEAR STOCKPORT - ENGLAND 


WOODLEY 223! Telegrams: “ MILLS" PHONE WOODLEY 
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TAPPING 
UNITS 


here being used on an Asquith 
OD3 Radial Drilling Machine 


prevent Tap Breakage 
and Thread Stripping 


It is impossible to overload a tap when the Asquith Unit is employed and 
the torque cannot be increased to breaking point by the operator when taps 
become blunt and require sharpening. 


The slipping load is automatically regulated by adaptors for varying tap 
sizes and the unit need not be removed for drilling, the tapping adaptor 
is simply replaced by a drilling adaptor which provides a positive drive. 


Asquith Tapping Units do not require special taps, they are used with 
standard high speed steel hand taps. Write today for full details of this 
equipment which eliminates the delays and expense caused by tool 
damage in tapping operations. 








low depth to give a flat driving angle 
EXHIBITION 1956 and low slipping torque as shown in 
June 22-July 6 HALIFAX - ENGLAND the cut away view above. 


Olympia - London 





INTERNATIONAL When the adaptor for a small tap is 
sf MACHINE TOOL W i LLIAM ASQU iTH LT D. used, the clutches are engaged to shal- 
BS 








NATIONAL HALL, STAND No. 117 





Sales & Service for... 


DRUMMOND-ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD.. KING EOWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 Lines) Also at LONDON: ‘Phone: Trafalgar 7224 (3 lines) and GLASGOW: ’Phone Central 341! 
A.103 


.. . the British Isles 
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ELECTRONIC COPY TURNING 


simplifies and speeds up production 
of large multi-diameter shafts 








Two ‘Maxicut’ Machines (8’ 6” between centres) are 
employed by RUSTON-BUCYRUS LTD. for machining 
large excavator shafts. The example shown is a forward 
shaft for a 22RB type Excavator. The lower illustration 
clearly shows the tracer head of the machine, and the 
template being used can be seen mounted on the 
carrier at the bottom right of the illustration. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


mae tNATIONAL 
STAND No. 113 MACHINE Toot 


NATIONAL HALL EXHIBITION 195¢ 
—— mee val 6 
Pla - London 


Sales and Service for... DRUMMON D-ASQUITH ... the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Phone: Midland 3431 (7 lines) Also at LONDON, ’Phone: Trafalgar 7224 (3 lines) and GLASGOW, ’Phone: —— Lad / 
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Lincoin automatics 
speed up truck production 






























The latest Lincoln automatic welding set-up is 
increasing production for Vauxhall Motors 
Limited at Luton. It gives them better joints and 
greater penetration than is possible by hand- 
welding. 

Nine different types of rear axle-tube assembly 

for the Bedford and Big Bedford range—are 
being Lincolnwelded by the Bedford rear axle 
division, working two shifts a day, five days a 
week. Fifty-three per cent of all this division’s 
welding is now done by the automatic submer- 
ged arc-welding process, considerably saving 
manpower and increasing output. 

Output is running at 156 assemblies per shift 
and the automatic welding equipment performs 
circumferential fillet welds on the axle tubes 
simultaneously. 

The standard Lincolnweld equipment, con- 
sisting of two inclined, fully automatic heads, 
generators and control panels, has been spec- 
ially adapted by Vauxhall engineers. Welding 
time, approximately 63 seconds, compares spec- 
tacularly with manual welding time of 1 1 minutes. 





The fully automatic ©1I'N/GOINIWJEIAD) 
Largest manufacturer of D.C. welders in the United Kingdom 


LINCOLN ELECTRIC COLTD - WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 





$M.83 


When replying to advertisements please mention the Journal 
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for efficient 
(ie lubrication... 


dag” colloidal graphite is the perfect lubricant and parting 
medium for all metal-forming operations. Dies treated 

with “dag” colloidal graphite offer maximum resistance to 
high temperatures and pressures. The graphite coating is 
capable of withstanding loads of several tons per square 
inch and greatly improves slip between metal and die. 

“dag ’”’ dispersions are equally effective for casting, 
extrusion and other engineering processes, and for the 
lubrication of all equipment operating at high 

temperatures. The benefits of our 40 years’ experience 

in manufacturing industrial dispersions are freely at 


your disposal. 


4 Dome forging being extracted 
from a die lubricated with * dag™ 
colloidal graphite. 


*etco teapot n 


ate 


Acheson Colloids Limited 
18 Pall Mall, London, S.W.1 


mito, 


any 
Trans 


rer 4) 
Telephone: WHI 2034-9. 
Telegrams: OLLDAG-PICCY-LONDON, 
Also ACHESON COLLOIDS COMPANY, 
Port Huron, Michigan, U.S.A. 
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Make your 
machine line MOBILE 





>%* STEP UP production 
%* REDUCE costs 





By fitting the machines with Barrymount levelling mounts, a whole 


te Machinery that moves production line can be re-arranged to improve the flow 
with the times of work, in a matter of minutes instead of hours . . . or days. 
increases output Plant mobility can increase output and lower production costs. 
Barrymount levelling machine mounts practically eliminate 

* cabana vibration. They do away with the old method of bolting 
machinery to the floor or to concrete foundations. Yet the 

% Idle machines standing machines will not “walk.” External shocks and vibration are 
bolted to the floor isolated, cutting down spoilage in precision machining. Noise 
are wasting space from heavy and high-speed plant is reduced to a minimum: this 


means higher worker efficiency. 


MADE IN ENGLAND UNDER LICENCE 


BARRY MOUNT 


FROM BARRY CONTROLS INC. OF U.S.A 


















LEVELLING MACHINE MOUNTS 


Write for technical bulletins: 
CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, S.W.I (ABBey 5726) 























XXXVI The Institution of Production Engineers Journal 




















from 


every 
point 
of\ 


view - 


~far better tools 


DRILLS 

ENGINEERS’ AND SAW FILES 
MILLED TOOTH FILES 
HACKSAW BLADES 


SCREW THREAD TOOLS OF 
ALL TYPES 


REAMERS 


ENGINEERS’ CUTTING TOOLS 
OF ALL TYPES 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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Fine figure of a valve 


This is a Maxam hand-operated air valve — compact, well-designed and 
precision-made at the famous Climax works. With 150 other valves 

(cam- or solenoid-operated, 3-way, 4-way etc.), and other Maxam equipment, 
it is helping to keep production up and costs down all over the world. 

(To date, Maxam is doing this for over 3,000 customers, and their many 
more factories, in Britain alone). Maxam can help you too — may our 


technical staff discuss your problems? 


AIR EQUIPMENT BY 


MAXAM DEPT. THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 4, BROAD STREET PLACE, LONDON, £.C.2. WORKS: CARN BREA, REDRUTH, CORNWALL. 


Branches and Subsidiaries:- 
Climax Engineering (Canada) Ltd., 359, Youville Square, Montreal, Canada : Climax Rock Drill & Equipment Co. (Aust.) Pty. Ltd., 547, Burwood Road, Hawthorn, E.2., (P.O. Box 39, 
Hawthorn), Melbourne, Australia : Climax Rock Drill and Engineering Works Ltd., Sauer Street Extension, P.O. Box 4256, Johannesburg, S. Africa : Climax Rock Drills (India) Ltd., 
Candy House, 22, Merewether Road, Bombay, |, India. 


REPRESENTATIVES AND AGENTS THROUGHOUT THE WORLD 





Tas/Cx. 596 


When replying to advertisements please mention the Journal 
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.. transfer... 





...clamp... 


«+. Froll, clean, sort, lift, turn, grasp and shelve. 
Hymatic Automation is thus invaluable in the automatic 
and selective transfer of parts from one process to the next, 
from conveyor to conveyor; in unloading one machine and 
loading the next; or in quick clamping to hold parts during 
machining. All designs of Hymatic Automation are made 
for specific tasks but are readily adaptable to others. 
Hymatic Automation covers the whole problem—the de- 
sign of the circuit—the machine— the means of control, 


...Open... 


. EE... 








woot | 





— 











...ClOSE... 


Hymatic Automation, therefore, has a place in your pro- 
gramme of productivity improvement. 

Perhaps in your Works, too, there are jobs where it is poss- 
ible for people to burn or cut themselves, strain or crush 
themselves, lose fingers or even a hand; or perhaps there 
are jobs for which you just cannot find people. 


In all events CONSULT 


Hymatic Automation. 
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Now lie BISON 


—the latest development in profile cutting machines 


The BISON is the result of an intensive devel- 

opment programme having as its background 
British Oxygen’s up-to-the-minute knowledge 
of all kinds of gas cutting machines. 


THESE ARE ITS SPECIAL FEATURES: 


(1) THYRATRON SPEED CONTROL — For precise 
regulation of cutting speed—the known essen- 
tial for high quality cutting. 

(2) INTERCHANGEABLE TRACING HEADS— 
Tracing Heads to work from steel templates, 








wood templates, or drawings—all quickly inter- 
changeable—are available for this machine. 

(3) EXTENSIBLE CUTTING LENGTH — In addi- 
tion to being available in two cutting widths of 42” 
and 84”, the longitudinal cut is extensible up to 
any length by the addition of extra sections of 
track in increments of 42”. 

(4) UP TO THREE CUTTERS—Canbe mounted 

on the boom for multiple cutting. 


(5) USES ALL FUEL GASES — The BISON will 
operate on Acetylene, Propane or Coal Gas. 


p= P70 Ow E—) = () (eo >. @ 4 3 =>) ~ I 


British Oxygen Gases Limited, Industrial Division, Bridgewater House, St. James's, London, S.W.1 
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Think of a product... 
... any product... 


. what does it owe to the efforts of the chemists, engineers, metallurgists, physicists. 
technologists and craftsmen of The Morgan Crucible Company ? 
Directly or indirectly, the products, components and pieces developed and manufactured by 
them are essential to every industry throughout the world. That is the unique position they 
have gained over the past 100 years—a position they will strengthen with the growth of 
electronic and nuclear engineering. 


CARBON AND GRAPHITE—ELECTRICAL, CHEMICAL AND MECHANICAL 
M QY R ¢ A N S CRUCIBLES, FURNACES, REFRACTORIES; RADIO PARTS, SINTERED 
METAL 


PRODUCTS AND ELECTRIC FURNACE ELEMENTS 





CENTENARY 


THE MORGAN CRUCIBLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.1!!. 
MCC 120/A 


BAT: 8822 





1856-1956 
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mobile industry for the selectiv 


similar components. 


yHRSAPELE 


GRAPE 
RARDENLNG 


mACHENE 

















Specified zones can be hardened 


under automatic control and with 


negligible distortion oF scaling of 


the work. Quickly interchangeable, 


standardised control cams and in- 


ductors permit several different jobs 


to be run economically in successive 


batches. 


Illustrated are typical induction 
hardened automobile rocker 
shafts and selector rod. 
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BIRLEC LIMITE 





standard 







chine illustrated here is a 
bs. It is widely used by the auto- 
afts, selector rods and 





Maximum length of work 24” 
Maximum diameter of work 14” 
Hardening zone selection Cam 
Maximum hardening speed ... .. Ly" |sec- 
Maximum return stroke speed 6” /sec. 
Typical production (12” stroke) -- 300/hr. 
0.17d/piece- 


Typical operating cost 


Member of the 
A... Group of C _ 
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N° 3A CAPSTAN LATHE 




















= = 
FITTED WITH 13” HAND-OPERATED AUTOMATIC CHUCK 
WITH LARGE COLLET CHUCKING FIXTURE ( 
|___Tool Position _| Spindle | Surface Feed 
DESCRIPTION OF OPERATION Speed Speed Cuts 
Hex.Turret | Cross-slide | R.P.M. Ft. per Min. per inch 
| | ' j 
Shack On 23" dia. . : A i —_ OA 7 us te: a Free ie ~ Steel, 
Face End - - - - - ° —_ Rear | 1155 | 750 Hand (Blanks 24" dia. x 1}" thick) \ 
Start Drill - - - - - + 1 — | 668 | 250 Hand ‘ ‘ 
Drill - - - - - a 3 — | 668 | 90 Hand High Speed Steel Cutting 
Bore }” dia., recess A and 19” dia. + 3 | — 668 240 Hand Tools 
Finish Bore A and 1g” dia. and Chamfer| 4 | — 668/slow 240 Hand 
Reverse Component in Cote - + — | — — — — 
Face End  - - . - — | Front | 1155 750 Hand 
Trepan Bore B and Chamfer - + 5 — 376 = = 225 Hand 
Ream 3” dia. - - - + 6 376 50 Hand 
Remove - - - - - _ — | 











Floor to Floor Time: 3 minutes 


VALVE BODY 
tie 
& Y, 

; | 22 on 


ae Bors. 
































Capacity: |} in. dia. hole through spindle. 134 in. dia. swing over bed. 
Spindle: Mounted in ball and roller bearings. 


Powerful friction clutches running in oil transmit power through ground gears. 


OUR COMPLETE RANGE INCLUDES CAPSTAN AND 
TURRET LATHES WITH CAPACITIES UP TO 35 in. SWING 
OVER BED AND 8! in. DIA. HOLE THROUGH SPINDLE. Full details on request 


H.W.WARD &CO.LTD 


SELLY OAK /,=} BIRMINGHAM 29 


TELEPHONE \\~& SELLY OAK 113! 


@ 
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International Machine Tool Exhibition, London, 1956 June 22 to July 6 — Stand 17, Grand Hall, Olympia. 
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Precision Automatic Model 1.h. 


FOR RAPID PRODUCTION AND 
CLOSE ACCURACY 


Largest dia. of component (Brass) .. 275” 
Largest dia. of component (Steel) .. .236" 
Maximum length of component .. 2.952” 
Spindle speeds .. .. 1980—6000 R.P.M. 





Precision Gear Hobbing Machine Model W.1. 


MODERN DESIGN - EASY SETTING 
PRECISION WITH EFFICIENCY... 


Maximum gear dia. ee ce ee 2.480" 
Maximum face width co oe ce 1575" 
Maximum pitch module .. .. . 8 

8 cutter spindle speeds from 500— 2500 R.P.M. 








Precision Automatic Model G.12. jin 
VERSATILE IN USE - SIMPLE IN [pee 
SETTING - ELECTRICAL CONTROL) 


Largest dia. of component, round 12.7 m/m. 







Maximum length of component 140 m/m. 
Working spindle speeds 1000—8000 R.P.M. 


The Selson Machine Tan os 1 Riel 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 B00 
GROUP. 


r 4000 es Telegrams Selsomachi, London 


<28/amrTrs: 
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ZBROJOVKA Millers 


Brief Specifications of 


Comp lete rigidity at high machining ? eeds Horizontal, Universal and Vertical Millers 


The illustration shows a Zbrojovka Miller FASV machin- 
ing an aircraft main wing spar web from solid billet. It is 





installed in the Works of Messrs. C. J. C. Developments Sizes: No. 2 No. 3 No. 4 No. 5 
P . i . A a” ” a” “ud ” 
pa rn aed ——= ~ te Working surface of} 40’x 8” | 50’x 10” |64’x 12” | 80’x 16 
: table (approx.) 
Power longitudinal} 25” ky a 40” 50” 


Sole agents travel (approx.) 


Power cross travel 8” 9” 12” 16’ 
(approx.) 


Spindle speeds _ ... | 63-2800 | 45-2000 | 32-1400 | 18-1400 



























Early delivery 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 


GROUP 
Fatah P Elgar 40 nes egrams Selsomachi, ond pater 


$57/SMT 170 
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Does YOUR Toolmaker 







135 nours 
cutts \3 wours 


By orthodox methods, it 

took 135 hours to turn and 

mill the punch holder, and 

fit the punches in this tool shown 
by courtesy of Joseph Lucas Limited. 
Using Cerromatrix the time 

was cut to /3 hours. 


Cerromatrix is simple to use. It elimin- 
ates the need for complicated holding 
devices. It allows fast and accurate 
location of blanking, piercing and 
trimming punches without machining 
non-working surfaces. Time-savings 
range from a few hours to weeks 
depending on the complexity of the 
required die; and tools made in this 


manner are still in use after blanking 
over a million pieces! 


CERROMATRIX 


COW TEMPERATURE-MELTING 
EXPANDING ALLOY 


Write for CERROMATRIX manual today! 


use GERROMATRIX 





Group of punches 
mounted in punch-holder 
with CERROMATRIX, 


Section through 
punch-holder assembly 
showing simple ‘‘anchorages” 
between CERROMATRIX 
and holder-ring, and 
CERROMATRIX and punches. 


MINING & CHEMICAL PRODUCTS LTD - 86 STRAND LONDON WC2 - Telephone TEMPLE BAR 6511 





The 
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The new BROWN & WARD Type 575 


AUTOMATIC BAR MACHINE 


XLvii 











A major advance in the 
design and development of 
automatic bar machines 

of the simplified type. 

An entirely new conception 
to increase versatility 

and efficiency. 


Features include':- 


@ COMPLETE ENCLOSURE OF ALL MECHANISMS AND TOOLING. 
@ MAXIMUM ACCESSIBILITY TO ALL MECHANISMS. 


This and other @ THREE-STATION TURRET WITH TWO REVOLVING AND ONE 
Brown & Ward Machines ~ STATIONARY POSITION. 

will be in operation on 

Prteatyiogei @ UNIQUE ARRANGEMENT FOR RAPID TURRET INDEXING AND 
(Ist Floor Empire Holl) TURRET-RETURN TRAVERSE. 

per ndenmanny @ BUILT-IN ACCELERATOR TO REDUCE IDLE TIME DURING 
EXHIBITION BAR FEEDING. 

OLYMPIA, LONDON @ OTHER WELL-KNOWN BROWN & WARD FEATURES TO 


a ENSURE EFFICIENT PRODUCTION AND EASE OF.OPERATION. 


AD67 





ALFRED HERBERT LTD. COVENTRY 


When replying to advertisements please mention the Journal 
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quae Wiedemann Hand 


for Production or 


Type RA " 41 P Power-Operated 


(Illustration shows Press fitted with 


Type R = 41 P Power-Operated 
(Illustration shows Press fitted with 
Standard Gauge Attachment) 


Depth of throat a a ee ek 
Number of Stations... ... 16 to 20 
Maximum punch diameter... 34” 


wIEDEMANN 


er 


atte | a 


“2 “Ei 45 2 ii. 


ian 
e 


=! 








Type R = 7 Power-Operated 
(Illustration shows Press fitted with a Direct 
Measuring Gauge Table 60’ x 120” capacity) 


co ee | 

. en 60” 

Send for Detailed Catalogues Number of Stations... ss we se 32 
Maximum punch size ... .. ss «. 67x 6" 





BRITISH-BUILT TO THE ORDER OF 


DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 


Telephone: WESTERN 8077 (8 lines) Telegrams: ACCURATOOL HAMMER LONDON 





pantograph type table) , 
Depthel Girent 2. cee. tee cee one a 
Number of Stations =... ae 16 to 20 
Maximum punch diameter ... ... 34" 
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ot Power TURRET PUNCH PRESSES 





} Sh ©] rt- Ru n Wo rk Send details of your workpieces and 


we will gladly submit production 
OLE times for comparison with your exist- 
ing methods. 











ms Type R " 4 Hand-Operated 
with pedestal (Illustration shows 
gauge attachment) 


Depth of throat... ... 24” 
Number of Stations ht 12 
Maximum Punch diameter 24” 





Type R 3 2 Hand-Operated for 
bench mounting 
Depth of throat ks: ed eae 12” 
Number of Stations... ... 12 § 
Maximum punch diameter... 24” 





PUNCHING CAPACITIES 














TYPE TYPE 
R2 Up to “a thick aig * R.41P me to ps thick pepe dia. 
Up to Ye" thick M.S.—1.'%" dia. to Ye" thick M.S. =—2" dia. 
Bes ra4ip| ° 
Up to Vie" thick MS.— 2" dia. Up to Ve" thick M.S. —1.%6"dia. 
TYPE 
4” dia. hole in '%4" thick Mild Steel 
6” dia. or 6” x6” square in 4" thick Mild Steel with sheared punches. 
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CERAMICS, TUNGSTEN CARBIDE, GLASS, QUARTZ, STONE, GRANITE 


MINERALS, SLATE, SHELL, REFRACTORIES AND ALL HARD METALS 


IMPREGNATED DIAMOND PRODUCTS LITD*-GLOUCESTER 


Telephone 21164-Telegrams-Impreg-Gloucester. 
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| Hoover F.H.P. Motors have won universal recognition 


in industry for power, precision and performance. 





Built around one basic design, incorporating all the 

) } latest engineering developments, this compact Hoover 
*‘ fractional” is quiet, free from vibration and has an 

| exceptionally effective cooling system. 

Competitive in price, all Hoover F.H.P. Motors are 

backed by the unique Hoover service plan. For full 


technical information please write to: 


HOOVER LIMITED 


Industrial Products Department - CAMBUSLANG - LANARKSHIRE - SCOTLAND 
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STAG MAJOR 


















Please post ‘ Superweld’ booklet and 
chart to: 


Name 
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Get into 
the picture! 


and join the many users of Stag Major Superweld tools, who know 
that the solid ends of Stag Major super high-speed steel will cut the 
toughest material. We carry a stock of about 65,000 standard tools, 
all ready heat-treated to give you a quick service. No forging, or 

grinding—just use them as they 


come, passed by modern crack 


detection equipment, and rig- 
orously inspected. Write for 
details, using the request form. 


TOOLS 





| To Edgar Allen & Co. Ltd., Sheffield, 9. | - 





EDGAR ALLEN & CO.LTD. 


IMPERIAL STEEL WORKS -SHEFFIELD-9 








PHONE: SHEFFIELD 41054 





GRAMS: ALLEN SHEFFIELD 9 
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Copy-turning CRANKSHAFTS 
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@ The LAYSTALL ENGINEERING Co. Ltd., 
Wolverhampton, report a_ time-saving of 
between 25°/, and 35°/, on the copy-turning 
of crankshafts. All diameters between ‘A’ 
and ‘B’ are copy-turned on ,the crankshaft 
shown above. 

Eight of our 10% in. Model SRIO lathes are at 
work in the Laystall factory, three of them 


fitted with MONOBLOCK copying attachments. 


DENHAM COPY-TURNING 
GIVES THESE IMPORTANT ADVANTAGES 
@ Consistent quality and dimensional reproduction. 
@ Improved surface finish, particularly of radii. 
@ Reduced number of operations. 


Copy-turning in various forms is available throughout our 
range of centre-lathes from 16 in. to 40 in. swing. 


HIGH SPEED LATHES 
DENHAM’S ENGINEERING CO. LIMITED Ayrtle _PENMAMMETROVICK 


AA rst eter AT Aaa aire 
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STEEL PRODUCTS 
PROMOTE PRODUCTION. 

























‘or generations Osborn have been 
makers of fine steels and engin- 
eers’ tools. Today production lines 
throughout the world benefit from 


this skill and its many products. 


Machining is reduced or eliminated 
by precision cast components of 
intricate design, from the Shell 
Moulding and Osborn-Shaw pro- 
cesses. The castings are to close 


tolerance and of high quality finish. 


There are economies from longer 
life and greater efficiency when using 
‘Mushet’ Brands Engineers’ Tools, 
which include twist drills, reamers, 


milling cutters, lathe tools, etc. 


And these are but few of 
the manufactures by 
Osborn from their 


famous steels. 


Fine Steelmakers, Steelfounders, 


Engineers’ Toolmakers. 


Established 1852 





SAMUEL OSBORN & GO... LIMITED 
Saw es O2E C2 week is. § EF EL EE 
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SPARK EROSION 


machining — 





included 
SIPAIRCAWROWN 


Now, over three-hundred 
SPARCATRON applications are 
operating throughout the world 


Earliest applications of spark erosion machining included SPARCATRON 
machines which provide a long sought means for ‘‘cutting’’ intricate 
shapes, profiles, forms or impressions accurately and at relatively high 
speeds in hard and tough materials and where hitherto machining was 
either uneconomical or impracticable. Their superiority whereby up to 
four spark-heads can be operated from one control cabinet shows 
savings in equipment and floor space. SPARCATRON set a 

high standard and constant development ensures that SPARCATRON 
maintains the lead in the field of spark erosion. 


SAGA O) a 
€ s established in the 1a 


e}te red and !s 


ented carbides a 
‘date 


ecasting 


Manufactured by Impregnated Diamond Products Ltd. 
SOLE SELLING AGENTS GT. BRITAIN & N. IRELAND 


BURTON GRIFFITHS & CO. LTD., KITTS GREEN, BIRMINGHAM 


4 Telephone: STECHFORD 3071 
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’ enquire 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
Opportunity to study your requirements for 
inclusion in our production programme where 
possible. 





























Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 











(;uaranteed 
Precision 
Accuracy 
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G.F.A. TOOLS & GAUGES LIMITE D.. 


HARPER ROAD : WYTHENSHAWE ‘ MANCHESTER 


Phone:- WYTHENSHAWE 2215 Grams: PNEUTOOLS, PHONE 
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Constant and full load starting torque is only one of the An output of up to 4,000 Ib./in. torque is available in a 
features of this outstanding hydraulic motor. It introduces range of four basic sizes which incorporate variations in 
high efficiency at low speeds and maintains it throughout stator and rotor dimensions. 


the range, and provides exceptionally smooth transmission 
of power for a widely varied number of applications. - 
Capable of rotation in both directions. 

The smooth and vibrationless operation of the Motor is 
also a feature of the Deri-Sine Hydraulic Pump, a rotary 
displacement pump of high volumetric efficiency, which is 
essential to the power circuit. 


for efficiency fit a Bawa uatay ip 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 


VaLves.— Mono-Radial Control 
Valves—built with precision and 
virtually foolproof —are arranged 
for one or more hydraulic supplies 
under manual, remote, or power 
operation. 


Hydraulic Motor 


PHONE VICTORIA 6736-9 


P778 
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PRE-SELECT SPEEDS 
REDUCE 
PRODUCTION 
TIMES ! 





ny 


“ = > y { 
“eens ; SY 
Shown in use at maximum capacity by 


the Dennystown Forge Company of Dumbarton on 
the production of marine components, this ARCHDALE 
PRESELECT amply supports its maker’s claim to tut 
production times to the minimum. Not only are 
penetration rates as high as power and strength can 
” make them, but much valuable time is saved by 

FOR DRILLING UP TO 3 IN STEEL °?¢ convenient pre-selection from 16 spindle speeds, at 
any time, whether the spindle is running or stationary. 

We are exhibiting at the International Machine Tool Exhibition, Spindle speeds range between I5 and 1500 R.P.M., 


London, June 22- July 6. GRAND HALL — STAND No. 40. and the 6 rates of feed, selected by a single lever, 
between 24 and 400 R.P.I. 





JAMES ARCHDALE & CO. LTD., LEDSAM STREET, BIRMINGHAM 16 
Sole Agent: ALFRED HERBERT LTD. COVENTRY 
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W venes clutches have a velvet touch — and Warner 
brakes the smoothness of silk. They can give 
tremendous assistance on the production line, 
especially where shockless and instantaneous control 
of rotating drives is essential. 
Warner electric brakes and clutches eliminate 
complex equipment and simplify automatic 
control of machinery, with small operational cost. 
They bring the realisation of an automatic factory 
a stage nearer. They can do a vital job in your works— 


so write for full information NOW. 
Telephone: West Auckland 317 (élines) Telegrams: Solenoid, West Auckland 


Westool also make Coils, Coil Winding Machines, A.C. and D.C. Solenoids, Transformers, Grinders, Motors, Air Conditioners, etc. 
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IMS Automatic Die Sinker 


Fon nonzonrth se 
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Illustration shows machine copying with vertical 
attachment fitted, and using the two rotary tables 


MODEL FKO8c 
TWO MILLING 
SPINDLES 


Arranged with two angle plates 
for simultaneous reproduction of 
two components 


SEE THIS MACHINE 
AT OUR SHOWROOMS 




















. ee ¥ 

Table, 2 Rotary Tables oe ve ... 27}in. dia. 
Longitudinal Table Traverse (automatic) » io. 

International Machine Tool Exhibi- Transverse movement of slide = = “as 1Szin. 

tion, June 22 to July 6, 1956, Olympia, Vertical travel of spindle head wes ons ... 3b din. 

London, Grand Hall, Stand Nos. Spindle Speeds (8) af: oa ee 1s ... 70 to 800 or 

’ 45 and 6! 335 to 3,600 r.p.m. 
Feeds (8) 
Longitudinal Table Feed (per min.) ... rat ... 25/32in. to 8Zin. 
pap Our showrooms are only a few Spindle Vertical Feed (per min. yg i e ... 17/32in. to S5Zin. 
minutes from rele Airport. Net weight approx. ... =~ me ... 9} tons 


= Mathie Fed Company Limited 
roNy HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 








Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 











nstitutton of Production Engineers Journal 


SMALL ROLLS 


— il 


The, Sa 
~*~. : 





FORGED STEEL 
ROLLS 


——- 
| f 
i 
ty | iy 
j H ' ‘ 5 4 
ee 1 BY 
a oon toe tee 
; thi & & 
r i { i ‘ 
THOS . tar + Re J Ou N BR WON t Mt 
























The 


ee ll 








The Institution of Production Engineers Journal LXiii 


MOXEY-DILLON 


FULL FLOATING, CIRCLE THROW 


VIBRATING 
SCREENS S 


























@ REDUCE 
SCREENING 
COSTS—20°,, 


@ INCREASE SCREENING 
EFFICIENCY—20°%, 


A Vibrating Screen which, by virtue of its full floating 
eccentric shaft, gives positive vibrating action over the entire 


screening surface whilst using 40° less power. 


TS 
FUEL PLAN 
BULK HANDLING 
BELT CONVEYORS —_ " 
LEVATORS The MOXEY ‘BOOM STACKER’ W 


BUCKET E 
The largest installed in Britain for handling iron ore ; The Boom Stacker 


RS . 
SLAT CONVEYS runs on 20 gauge rails 2' 0" above ground level, has a 28' 0" wheelbase 7" 
IsTS and travels at 50 ft. per minute. The 70 ft. boom carries a 42 in. ‘) 

SKIP HO wide Belt Conveyor. 


UIPM Luffing from horizontal to 17° elevation is completed in two minutes. 


ss EQ 
pROCE Slewing speed is 150 ft. per minute. 
pucTiviT® Travelling the length of the stockyard over a 42 in. trunk belt 


PRO conveyor, the Boom Stacker lays a stockpile by luffing and slewing, 


RIMARY up to a height of 28 ft. with flat top width of 22 ft. 
- INDUSTRIES 









boosted by 
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Engi BIRMINGHAM 


LONDON : GLASGOW -: MONTREAL : MELBOURNE -: CALCUTTA 


When replying to advertisements please mention the Journal 
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Give you three guesses 


THIS IS:— 


(A) Part of a vacuum cleaner (B) Acoffeepercolator (C) An artificial satellite 





| 


The correct answer is B. This picture at least shows plainly one of the great advantages to be gained by 
Crompton Parkinson Stud Welding. The coffee percolator is an example of 

re-designing with stud welding specifically in view. The three brass bosses which secure the 

electrical mechanism to the percolator are cleanly welded on to the base and there is no perforation of the 
metal or risk of subsequent leakage. In many branches of light and heavy industry 

Crompton Parkinson Stud Welding is helping to speed production and improve design. Let us give you 


a demonstration on your own premises and show you how simple and inexpensive it is. 


THE STUD WELDING ORGANISATION a 





7 
(rompton Dao rkinson 1-3 Brixton Road, London, S.W.9. Telephone: Reliance 7676 
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GAUGE BLOCKS and 
ACCESSORIES... 





Accepted as the world standard of accuracy for over fifty years 


Made in 4 standards :- AA for highest scientific purposes, A for reference, B for inspection, C for 
workshop use. Carl Edvard Johansson, founder of the company, pioneered the entire gauge block 
system of measurement—which made mass production through interchangeability possible. 


= 
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CEJ PRODUCTS 


Ground Thread Taps Extensometers 
Screw Plug Gauges Plain and Screw Snap 
Screw Ring Gauges Gauges 


Circular Chasers and Plain Ring Gauges 
Holders Cronkvist Drill Chucks 


Round Dies Metron Dial Gauges 
Thread Milling Hobs Tapping Attachments 
Thread Rolling Dies Multiple Interference 
Plain Plug Gauges Microscopes 
Mikrokators 

Micro Snap Gauges 
Surface Finish Indicators 
Micrometers 

Bore Gauges 


Deltameters (Automatic 
Sizers) 


Drill Chucks 


Dynamometers 


te kg :O4 == 


= 


PRECISION TOOLS AND 
A.1.D. AND A.P.1. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS - TEL: DUNSTABLE 422/35 








; OH6 /2365 
When replying to advertisements please mention the Journal 
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Pallet 
1 ° Conveyors 


Vortable Conveyor 


Complete Telpher 
Installations 


Buel tice. Something > 
somes f : worth 
a knowing 
: : ; t : we | ¢ 5 3 Paterson Hughes Mech- 


anical Handling Systems Portable Sack Elevator 
are used in almost every 
industry in the world. 





Overhead Travelling Cranes 


Sand Conditioning Plant 


Overhead Chain Conveyors 





. JB) LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 Phone TEMPLE BAR 7274-6 
YATE RSON HUGHE \ BIRMINGHAM * 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM 15 - Phone EDGBASTON 2957-8 
NGINEERBRING COMPANY 1 IMITED) 1 GLASGOW * WYNDFORD WORKS, MARYHILL, GLASGOW - Phone MARYHILL 2112-4 





SOUTH AFRICA * PATERSON HUGHES ENGINEERING S.A. (Pty) Led., P.O. Box 811 JOHANNESBURG, S.A 


MECHANICAL HANDLING ENGINEERS AND CRANE MAKERS 
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Heads of bh, 6 & 8 cylinder 
Oil engine- 
Operation I. 

Fine bore guide bush holes & recesse* 
for valve inserts. 

Operation 2. 

Fine bore guide bushe 

caper seatings in stee 

Both machine cycles ar 
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Heat 
where you 
want it 


Use electricity and bring the heat to the job 
instead of having to bring the job to the 
heat. Heat can be applied wherever it is 
possible to bring a pair of wires—and so 
the heating process can be right in the 
line of production. 


You get much finer control with electricity, too. 
Temperatures can be controlled auto- 
matically—and the constant heat value 
of electricity means that you know that 
the treatment is precisely what is re- 
quired. Not only temperatures but the 
operation of a complete heating unit can 
be controlled automatically. Electric 
heating equipment can be arranged to 
start, run and shut down to any process 
requirement or time and temperature 
cycle. 


Heat where you want it, perfect control, 
cleanliness, lower labour costs and better 
working conditions are some of the ad- 
vantages of using electricity for heating. 
Heating is just one of the many ways in 
which electricity plays a vital part in the 
drive for greater productivity. 
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Electricity 
increases 
Productivity 


Ask your ELECTRICITY BOARD for 
advice and information, or get in touch 
with E.D.A. They can lend you, without 
charge, films about the uses of electricity 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Produc- 
tivity. Titles now available are : Electric 
Motors and Controls, Higher Production, 
Lighting in Industry, Materials Hand- 
ling, and Resistance Heating. Price 8/6 
or 9/- post free. 


Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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In the production line, 

this A.E.I. type 

Radial is drilling and tapping 
}” B.S.F. and 1” B.S.P. 

holes in a Crawler Tractor 
gear box. 

Three way baseplate set-up 
uses machine to 


its maximum capacity. 





at Marshall Sons and Go. Lto. 


GAINSBOROUGH—LINCS 


In the toolroom, an 

A.E.|. type Radial is used 
for accurate work, 

in this case drilling a 

jig plate, the holes having 
been plotted 

previously on a jig-boring 


machine. 








ESTABLISHED - 1903 


* ERED! TOWN & SONS LTD 


HALIFAX + YORKS 
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@) and Hooke’s Type Universal Joints have a place in every 
industry. They are precision made to combine high load 
carrying capacity with constant reliability over long periods 


of service. Why not write for details today ? 



































MOLLART ENGINEERING COMPAN Y LTD 


KINGSTON BY-PASS + SURBITON + SURREY + TELEPHONE ELMBRIDGE 0033-7 + TELEGRAMS PRECISION SURBITON 











‘“* PIPE DREAMS have become reality,’’ enthused 
the beaver, rubbing his calloused paws together. ‘* But only 
by using the most up-to-date precision plant, plus modern 


me, Bay at MAKERS prices! 






production methods. We now make more than half the milling 
cutters used in the United Kingdom, and two-thirds of those 
exported. ‘‘ You see,’’ explained the beaver, between puffs, 
‘* Milling Cutters and Chucks are no sideline with us. We 
concentrate our entire production on them, and working at 
top pressure these days we produce an unequalled range at 
unbeatable prices.’’ 

** Genuine Makers Prices, moreover,’’ emphasised the 
beaver. ‘*‘ Lodge your orders with us direct, make sure you 
receive the full price benefit. We supply you through our 
depots and stockrooms, giving you quicker delivery and saving 
you numerous handling charges.”’ 


——— 





CALL... WRITE... OR PHONE US AT... 
‘(a Head Office & Works: NUNEATON unecton 226: 


|? — 
(2) G L 


(ENGINEERS) LTD. Delivery by Return — Tavirl 


Depots & Stockrooms at: 

LONDON— 24, Hammersmith Road, W.6. Riverside 824! MANCHESTER—2%8, Oxford Road, 13. Ardwick 4804 
BIRMINGHAM — 5, Heathmill Lane. Victoria 3994 BRISTOL—1!7, Cumberland Street. Bristol 2-8464 
NEWCASTLE-ON-TY NE—241, Westgate Road, |. Newcastle 2-5248 GLASGO W—430, Crown Street, C.5. South 1942 
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For 
production of 
all types of 
dies and 
form tools. 





The leading manufacturers of spark machining equipment 
in the world, have pleasure in announcing their latest 


SPARCATRON Mk. IT Model 


With double head. 





This addition to the Sparcatron range of machines for 
spark machining has been produced as the result of 
requests for an equipment for use with large section 
electrodes to be operated to very close limits, and can 
be supplied with two heads as illustrated, or with a 
single head. 





The twin head model can be easily worked by one 
operator, and the heads operated separately, so that 
production per man hour is doubled. 


A further two or more heads may be used in conjunc- 
tion with the main control unit in some circumstances. 


Manufactured by: 


IMPREGNATED DIAMOND PRODUCTS LTD., GLOUCESTER, ENGLAND 


TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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Specialists in 
the construction 
of all types of 
mild steel 
fabrications 














When you require plant of bolted, 
welded or riveted construction contact 
Markland Scowcroft—manufacturers 
to individual specifications in almost 
any thickness of mild steel plate. 


Also consult Markland Scowcroft for 
Mechanical Tubing and Storage Tanks. 


Markland 
Scowcroft lid 


COX GREEN WORKS, BROMLEY CROSS, NR BOLTON 






Telephone: EAGLEY 600 (5 lines) 























THAT MAKES THE DIFFERENCE 









The game of golf and the business of barrel 
finishing have this important thing in common. There’s 
a world of difference between a top-flight golfer and one who 
is not so good and the same thing applies to barrel finishing. In both 

cases it’s the motion that makes the difference. 

The Polymotion machine employs the unique “figure-of-eight” rolling and 
churning motion entirely different from that of any other barrelling machine. 

It does a better job more quickly and certainly with far less risk of damage to parts. 
Learn more about this modern application of barrel finishing for deburring, 
de-flashing, polishing and surface finishing. Send for your copy of our interesting 
publication “‘ The Polymotion Machine,” which tells you all about the advanced 
Polymotion Methods and their uses in industry. 


Polymotion 


BARREL FINISHING MACHINES 








} 
SEND SAMPLES 

of your products, together 
with a finished article for 
guidance, to the Polymotion 
research and experimental 
department. We will process 
them and report on their suit- 
ability for barrel finishing. 
We also offer a trade barrel 
finishing service. 





Scottish FOX CHEMICAL ENGINEERING WORKS LTD 
Representative 
A and Crichton (Sales) Lid., Maybury Gardens, Willesden High Road, Willesden, N.W.10. WILLESDEN 6201 


203, West George Street, Glasgow, C.2. 
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Orders keep pouring in... 






——— — — 
j ——— — — 
_~— 


better mouse- \ 
trap and the world \ 
beats a path to your door. N 

And the saying holds good whether 
it be mousetrap or machine tool, door lock 
or duplicator, fishing reel or food mixer, printing 
plant or petrol pump. Whatever the product if it meets the 
needs of the customer and is at the right price—orders will come 
pouring in. Today the problem is how to keep pace with demand. 

Certainly it applies in our case. In order to satisfy demands from new 
customers we have undertaken a major development programme. The 
installation of a considerable amount of plant is now complete, enabling 
us Once again to turn our attention to enquiries from new customers. Wayne Tank and Pump'Co., Ltd., 
are old friends of ours. We illus- 
trate a few of the more recent 


castings made by us for their 
latest model. 






Ay - LZ 
$ sé Ane 
rR! | | = WOLVERHAMPTON DIE CASTING 
| ae wi 


“war¢ PRECISION CASTINGS co. INC. (USA) 
» We OS 


¢ SS 
*Sting exee™ 


) 


4 






THE WOLVERHAMPTON DIE CASTING COMPANY LIMITED 
GRAISELEY HILL WORKS - WOLVERHAMPTON - TELEPHONE 23831/6 
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Electronic 


Accountancy 
WITH THE 


E(|LIOTT 


405 


PRODUCTION PLANNING: stock control: 





statistical analysis: these are typical of the routine 
jobs which the Elliott 405 Unit-construction 
Electronic Computing System—the first system of its 
kind in Britain—carries out automatically, at very 
high speed, with great advantage to management in 


the provision of up-to-date information. 


The system is extremely flexible, the units being 
chosen to meet the requirements of individual users. 
For example, input can be on punched tape or punched 
cards and output on teleprinter, electric typewriter, 


magnetic film or tape, or line-at-a-time printer. 


The electronic computing staff of Elliott Brothers 
(London) Ltd. will be very pleased to explain to you 


the applications of the system to your particular needs. 


ELLIOTT BROTHERS (LONDON) LTD., ELECTRONIC COMPUTING DIVISION, 
ELSTREE WAY, BOREHAMWOOD, HERTS. Telephone: ELSTREE 2010 
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There’s precision all along 
the production line of Bedford 

files and rasps — precision in 
the rolling and forging of the 
steel in Bedford’s own factories 

and precision in cutting and 
testing. The result is tools with 
exceptional capacity for long wear. 
Tools which cut so easily and retain 
their cutting edge for so long. 


if it’s a good file it’s a 


BEDFORD 


JOHN BEDFORD AND SONS LTD LION WORKS SHEFFIELD 


710 
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for all Me tooling_ 
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PRECISION GRINDING LTD 


MILL GREEN RD., + MITCHAM + SURREY 


Phone: MITCHAM 3014/6 





A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD., 82-84 COLESHILL ST., BHAM 


*phone: ASTON CROSS 3264 


Form Tools 
Assembly Jigs 
Fixtures 
Gauges 

Form Rolls 


Loewe Copy 
Turning 
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PAYING FOR 


Time, directly or indirectly, is cost. If records 
of occupied time are not accurately kept the 


Firm concerned may well be paying for time 

















it does not get. The systematic analysis of 
working time is a first step to increased production and lower costs. 
The GLEDHILL-BROOK Time Recorder controls the use of time; it provides an 
indisputable record of attendances, time on a job, overtime and other figures 


essential to accurate costing and the economic employment of labour. 


Foe 








GLEDHILL-BROOK 





Write for full details and 
illustrated leaflet to: 


GLEDHILL-BROOK TIME RECORDERS LIMITED 
20, EMPIRE WORKS, HUDDERSFIELD. 


mete we ppsesent 


OUR LATEST E.P. 34 
AIR-OPERATED MARKING MACHINE 


This machine, the latest addition to the PRYOR range of marking 
equipment, simplifies and speeds up the marking of an extremely wide 
range of cylindrical and flat components. Air operation ensures exact 
uniformity of impression and reduces operator fatigue to a minimum. A full 
range of type holders, and geared roller-die carriers is available. Full details 
of this machine and of our hand-operated models will be sent on request. 





FOR FASTER, SIMPLER, GENERAL PURPOSE MARKING AND GENUINE 
CUTS IN MARKING COSTS, WRITE FOR FURTHER DETAILS TO:- 


EDWARD PRYOR « son timitep 


BROOM STREET . SHEFFIELD : ENGLAND 
PHONE: SHEFFIELD 2316) (5 lines) ° GRAMS: PRYOR, SHEFFIELD 
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No foundry has done more to advance the quality of steel castings than F. H. Lloyd & Co. Ltd. 
None are more research minded or ready to adopt modern techniques and labour saving plant. 
Lloyds have invested heavily in high K.V.A. furnaces for quicker and better melting. The 
fettling tempo is speeded by Hydroblast which ensures thorough cleaning of large and intricate 
castings, powder washing that literally burns castings clean, and knock off risers. New Moulding 
equipment includes mould surface treatment for a smoother casting surface, and the 
Speedslinger, the first to be used in this country, which rams one ton of sand per minute. 

And behind the new equipment and techniques, are the men whose inherent 

skill and experience wed hand made perfection to machine made efficiency. 





s Drill: 

component, weight 42 ls, dimension tz (ala 8 9S — Europe’s Best Equipped Steel Foundry 
- — cast for Boyle Bros. Drilling 

0., Lid. 


® H, LLOYD & COMPANY LTD. P.O. BOX $s JAMES BRIDGE STEEL WORKS DARLASTON PHONE JAMES BRIDGE 2401 


A Print for industry Led. Advertisement 
When replying to advertisements please mention the Journal 
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AUTOMATION 








. . . step by step 


If you use processes depending on accurate 
repeat timing, then a Process Timer, a Delay 
Switch or a Cyclic Timer may help you to 
change over to automatic control. 


Elcontrol Timers are suitable for repetition 
switching at intervals up to five minutes. 


They can often be introduced into existing 
control systems, and sequence control panels 
to suit individual needs can be designed 
around them. 


Let us have details of your process — we 
shall be glad to advise. 


ELCON TROL 


TIMERS 


Timers, Delay Switches 
and Cyclic Timers are of 
the withdrawable chassis 
type. Seven timing ranges 
up te 300 seconds. Relays 
handle up to 5 amps. at 
250v. A.C. 
Prices from £17-10-0 


Ask for Data Sheet TR 








for rubber 
ELCONTROL LTD. 10 Wyndham Place, London, W.! 


Ambassador 2671 for LEVEL CONTROLS, TIMERS P. B. COW & COMPANY LTD. RUBBER MANUFACTURING SPECIALISTS FOR EVFRY INDUSTRY. 
FLAME FAILURE EQUIPMENT, PHOTOSWITCHES INDUSTRIAL DIV.: 470 STREATHAM HIGH ROAD, LONDON S.W.16. PHONE: POLLARDS 4481 
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MONFORTS A. G. have pleasure in announcing 
the appointment of SIDNEY G. JONES LIMITED 
as their sole agents in the United Kingdom. 


HYDRAULIGALLY CONTROLLED 
SINGLE SPINDLE PRECISION 
CHUCKING AUTOMATICS 


FEATURES: 


@ Accurate Turret indexing. Locking out- 
side indexing radius of turning tools. 


@ All tool stations easily accessible. Tools 
clamped with minimum overhang. 


@ Independent overhead and rear cross 
slides. 


@ All turret and cross slide movements 
hydraulically controlled with fast return. Fast 
approach travel of turret controlled by inde- 
pendent stops for each turret station. 


@ All feed movements infinitely variable and 
independent for each slide and turret station. 


@ Wide range infinitely variable work 
spindle speeds. 


@ No cams to change. All speed, feeds, etc., 
controlled by adjustable trips on master 
control drum. 


@ Short change-over time permits econom- 
ical running on small batches. 


























Models KA 200/150|KAL 200/250] DA 400 

Normal swing dia. 8 ins. 8 ins. 16 ins, 

Max. swingdia. | 10 ,, 10 ,, 20 ,, Over 1000 Type K.A. Automatics, many of them 
Normal turning 6 10 ,, 10 ,, : . 
—_ producing work to tolerance normally considered 





impracticable on heavy duty chucking automatics, 


bear testimony to the basically sound design con- 





ception of these machines. 


FOR FULL DETAILS WRITE FOR PUBLICATION MA3 
TO SOLE AGENTS: 


SIDNEY G. JONES LTD - 8 BALHAM HILL - LONDON S.W.12 _- TEL. BATTERSEA 3246 + TELEX NO. 8723 


When replying to advertisements please mention the Journal 
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BROCKHOUSE 


MACHINE TCOL 
REBUILDING 
SERVICE 








Why not consult us about that one-time useful machine tool 
which is now standing idle? We have a comprehensive machine tool 





(BROCKHOUSE ) 





rebuilding service available. Machines are completely stripped, : J. BROCKHOUSE & CO. LTD. 
parts replaced, rewired and when rebuilt carry our six months’ guarantee. = Machine Too! Division 

ELMS WORKS - WOLVERHAMPTON 
SEND FOR DESCRIPTIVE LEAFLET. Tel.: 23801 
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JOHN HARRIS TOOLS LTD . 


WARWICK, Phone: 1221 (6 lines) 
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Single Standards in stainless 
steel, hardened steel or glass 
from | to 1000 Micro” C.L.A. 
Three Grades supplied viz. : 
5°,, 10%, 20", Accuracies, with 
or without ‘‘Taylsurf’’ recorded 
graph—for workshop use or as 
standards for calibration of 
electronic surface roughness 
testers. 


at 


ELELETETETETELETCTEIN 
BEavVnReEsmanmni 








How Important 
aes 
Surface Finish 
Control ? 


Are your Draughtsmen, Foremen, 
Machinists surface finish conscious ? 


Inspectors and 


If so your products will have a high reputation, if not 
your products will not be classed as high quality. 


“RUBERT” Surface Roughness Scales provide a 
reference of calibrated Surface Roughness for comparison 
of machined surfaces by sight and touch, and fulfil the 
need for a simple, dependable standard for visualising, 
selecting and _ specifying surface conditions for 
production work. 


Whether you have electronic instruments to test Surface 
Roughness or not your draughtsman always needs 
Surface Roughness Standards to enable him to specify 
the required surface finish, and the Machinist cannot be 
without these because he must always have a comparison 
handy to tell him whether the finish is good enough, not 
good enough, or too good. 


We supply complete sets and single standards for special 
requirements to B.S.S. 1134 : 1950. 


Accuracies, 5%, 10%, 20%. 


Pocket Model No. 24 with 
10 stainless steel specimens 


4 to 500 incl. Micro” 
C.L.A., in leather case 
Reference set No 26 


containing 38 different 
specimens in stainless steel, 
with indication of the 
various types of machining 
by which the finish was 
obtained. From | to 1000 
Micro” C.L.A. 


ASK FOR LEAFLETS 


RUBERT & CO. LTD. 


A subsidiary of Acru Electric Tool Mfg. Co. Ltd. 


Telephone: RUSholme 46/3 





Surface Roughness Pencil— 
from 4 to 32 Micro” 
No. 40S; from 4 to 500 
Micro” No. 42S. Supplied 
with new  Surface-Index 
Colour-Code. 


CHAPEL STREET 
LEVENSHULME 
MANCHESTER 19 











to advertisements please mention the 


replying 


Journal 
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Although our Oldest Hand can be very cutting, he will 
always encourage an apprentice who shows willing. 
“‘ Now, son,” he will say, “‘if you try to 
swallow our range of cutting oils in one gulp, 
you'll drive yourself to drink—and I don’t 
mean a pint of our Tapoyl* either. What you 
want to drill into that nut of yours is this: 
Sternol cutting oils are quality oils, tailor made for 


each job...see! And for 


why? Because we're an 
QUALITY 


©ILS 





independent firm who get 
the best raw materials from 


y; 


wherever theyre available! 






* PLEASE WRITE FOR 


2 cut costs 
OUR “‘ CUTTING OIL SCHEDULE SS 638 


STERNOL LIMITED - ROYAL LONDON HOUSE - FINSBURY SQUARE - LONDON E.C.2 - TELEPHONE: MONARCH 3871-5 


















ee || ee Each month one of the seven main advantages of this fine | 
| precision instrument will be described. 


~ = @ Many different gauging @ Can be used for either left 
positions can be obtained. or right hand threads. 
I Ml "4 @ The anvils are set so that @ Particularly suitable for the 
they do not roll. gauging of acme forms of 
thread. 
~*~ @ All shearing acti i 
- wie = pm caounins @ Can be supplied for “GO” 
iZ ord - only, or “NOT GO” only, or 
; *® Particularly suitable for both “GO” & “NOT GO” 
ail an gauging shouldered work. combined. 
UD 





NOTE THIS MONTH’S IMPORTANT FEATURE 





PARTICULARLY SUITABLE for GAUGING SHOULDERED WORK 


For protection purposes, the anvils are set back slightly from 
the jaws so that the necessity for guards is eliminated, 
consequently this model is very suitable for gauging 
shouldered work with ease and accuracy. 


LL 


HOR MANN THE HORSTMANN GEAR CO. LTD, J "tt" 0° 
NEWBRIDGE WORKS.BATH. ENGLAND. wor 
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elamine 


* Melamine Ware made from 
MELMEX moulding powder, 
a B.I.P. Product. MELMEX 
is a Registered Trade Mark. 


Cups, saucers and plates made from MELMEX are the new answer to hygiene and 








In Butlins Camps! wastage problems. They will not easily chip or crack, invariably cut wastage by at least 50% 
‘MELAWARE’, mad : " m . ‘ , 
from MELMEX, has and speed up service. Already installed in famous catering establishments, in hospitals. 


drastically — 
wastage, appreciably . . . ‘ . . 

spee de 5d ip service schools and industrial canteens, MELMEX Melamine Ware, is specially designed tor 
in Butlins vast 


dining halls. large-scale catering. It is available in a number of attractive styles and colours and is 


obtainable only from leading moulders, whose proprietary brands are moulded to specified 
standards of design and quality. Write for full particulars. 


At ay me Stores! ae fi "1 ily ch st. 

Streetly Melamine Ware, made from i eas i cra 

MELMEX, has reduced wastage by bee not y cntp or 

= 50% in their cafeteria, report these lighter to handle—speeds up service 
‘amous Stores. 


quieter—reduces kitchen clatter 
pleasing to look at and to use 


> Melmex Melamine Ware 


B-I-P CHEMICALS LIMITED Oldbury - Birmingham - Telephone: Broadwell 2061 
London Office: 1, Argyll Street, London, W.1. Telephone: Gerrard 7971 

















for 
High-Speed Drilling 


+ > OF 


parts 




















Permanent Concentricity 
Minimum Wear on working 





STAND NO. 304 


International Machine 
Tool Exhibition, London. 
22nd June — 6th July, 1956 




















KEYLESS DRILL CHUCK 
Jaws and internal mechanism 
fully protected by hardened 
external casing. Self-tightening 
grip—cannot slip. Easy hand 
release of drills. 
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ARCHER 


KEYLESS DRILL CHUCK 
With tapered nose for small 
size drills. Perfectly balanced 
for precision drilling. 


te ASK FOR LIST No. SH/120 





ARCHER 


QUICK CHANGE DRILL CHUCK 
Enables tools to be changed with one 
hand only while machine is running. 
Positive drive to collet. Slipping is 
impossible. Designed for speed, high- 
power feed and concentricity. 









ARCHER 
SMALL-TOOLS 





FRANK GUYLEE & SON L1D. arcuer toot works - MILLHOUSES - SHEFFIELD 8 








The most practical plant 


for Cleaning METAL PARTS 


PRIOR TO ASSEMBLY, and BEFORE and AFTER REPAIRS 












A ‘Junior’ type machine supplied to a Midlands 
Motor Car Works. 


Dawson 


DE - GREASING 
MACHINES 





A Rotary Drum machine for removing swarf and 
grease from small components. 


Supplied for the washing and drying of Tractor A model ‘ A‘ machine, washing parts of motor 
parts. Crank Shafts, Sumps, Pressings, etc. car engines prior to assembly. 

Dawson Metal Parts cleaning machines are supplied for all branches of the engineering 
industry. Their chief characteristics are robustness of design, small number of working 
parts and simplicity of operation. Space only permits the illustration of four of the 
many types of machines built for quick economical washing and drying of Metal Parts. 


Sole Distributors 
DRUMMOND - ASQUITH (Sales) LTD., King Edward House, New St., Birmingham 
Telephone—Midland 3431 


Manufacturers—DAWSON BROS. LTD., Gomersal, LEEDS London Works—406 Roding Lane South, Wood- 
Tel.—Cleckheaton 1080 (5 lines) ford Green, Essex. Tel.—Wanstead 7777 (4 lines) 
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Wrought 
Iron 

puts 
Safety 

in the 


Forefront 


Unlike this obvious source of 
menace, many modern dangers are 
unseen. Hundreds of lives may 
hang on the ability of cable chains, 
couplings, cage and lifting gear and 
similar equipment to withstand in- 
cessant strain. That is why Wrought 
Iron should always be specified for 
such equipment wherever human 
safety is at stake. 

Wrought Iron stands alone in its 
resistance to shock and over-strain, 
to rust and corrosion. Moreover, the 
very nature of Wrought Iron makes 


The Midland 


MIDLAND 


IRON WORKS . 


it highly suitable for welding. It is, 
therefore, in the long run—especi- 
ally under exposed or wet conditions 
—both safer and more economical 
than mild steel for many purposes. 
At the Midland Iron Works we pro- 
duce Wrought Iron in strips and 
bars, in-a variety of sections, for a 
multiplicity of uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consul- 
tation on any Wrought Iron 
application. 


Iron Co. Ltd 


ROTHERHAM 





"+ you cam safely ued thought Jrow for a kot of purpores ;. 


When replying to advertisements please mention 
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Here is an example of the ductility of 
Wrought Iron. A soft, malleable 

iron that can be forged and hammered 
at high temperatures, it is 

essentially fibrous in its structure. 

This characteristic enables it to 

recover from sudden shock and, when 
overstrained, to give warning of 
impending failure by visible elongation. 
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Keep a grip 
On things by 
er agic 


Magnetic Adjustable Links 


are invaluable equipment to the Welder, 
providing a simple method of securing 
plates and sheets for welding at any angle. 
In every instance they save time and free 
a pair of hands. 


Used on most occasions in multiples, 
Magnetic Adjustable Links can hold any 
number of sheets in the most compound 
arrangement of angles. Ask your 
“Eclipse” distributor to arrange a demon- 
stration, and see Publication P.M. 143/54. 


Supplies through appointed 
“ Eclipse” Distributors 








See our Stand, No. 426, at the International Machine Tool 
Exhibition, Olympia, London, June 22nd to July 6th, 1956. 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 





The Institution of Production Engineers Journal 





- - keeps them in 
production! 






S)HELI-COIL 


SCREW THREAD INSERTS 


ARE ESSENTIAL TO 
MODERN MACHINE MAINTENANCE 


In every branch of industry; for every machine running, 
HELI-COIL is available to reduce production time lost 
through screw thread failure. Further, the result is astrip 
proof, non-corrosive, stronger, harder wearing thread 

than the original. 


A few minutes 

straightforward 
work with the 
contents of this 
kit and your 


machine is running again. 


Order To-day( From .. 

FYFE & McGROUTHER LTD., GLASGOW, C.4. 
WHITE MILNE & CO., DUNDEE. 

HENRY OSBORN LTD., NEWCASTLE-ON-TYNE. 
THOMAS SMITH & CO., HALIFAX. 

ALEXANDER KENYON & CO. LTD., MANCHESTER 3. 
G. F. BRIDGES LTD., BIRMINGHAM, 4. 

WOODBERRY CHILLCOTT & CO. LTD., BRISTOL. 
MODERN TOOL & EQUIPMENT CO. LTD., BELFAST. 
SMITH & GRACE (SALES) LTD., LONDON, N.W.I. 


ARMSTRONG PATENTS CO. LTD. BEVERLEY, YORKSHIRE 
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“ GALTONA ” carbide tipped inserted tooth face 
mills are showing their high production capabilities 
on a wide range of work at Salisbury Transmission 
Ltd., Birmingham. The illustration shows the facing 
of rear axle housings, a typical ““GALTONA” job 
in this factory ; cut is 3/16” with a feed of 7” per 
minute. Material is malleable iron. 

e e “ GALTONA” O.K. inserted tooth cutters cover 
Cc 0 n t I n u oO u S p r 0 d u Cc t i o n the whole range of milling operations with blades 
of high speed steel, solid ‘‘Stellite” or tipped with 


cemented carbide as desired. 


Sicha Py hed/ oyd Limited 


= STEELHOUSE WORKS - OLIVER STREET - BIRMINGHAM 7 


e/ephone: Aston Cross 3001 (i2 1es) “Yelegrams: Cogs, Birmingham” 





NORTHERN AREA OFFICE : A. V. Green, Britannia House, Weltington St., Leeds, |. Tel.: Leeds 21212 
LONDON AREA OFFICE : A. J. Percy, 240, Romford Road, Forest Gate, London, E.7. Tel. : Maryland 2564 
N. IRELAND : Garage & Engineering Supplies Ltd., 78 Gt. Victoria St., Belfast. 

SCOTLAND : Stuart & Houston, 5, York Street, Glasgow, C.2. 
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PLASTIC MOULDS 


PRESS TOOLS 






DIE-CASTING TOOLS 





SPECIAL TOOLS 
JIGS AND FIXTURES BY / 
UNIVERSAL TOOLS LTD 


TRAMWAY PATH, MITCHAM, SURREY MiITcham 6111 


(2) 

JIA 
HERE ARE THREE particular cleaning problems 
EXAMPLES 











INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 








This illustration shows a machine A power driven conveyor system is Trays carrying the work are pushed 
cleaning crank cases in the production employed with this cleaning machine through on a roller conveyor by hand 
line. It is equally capable of cleaning for ball bearings. in this cleaning installation. 

small parts in baskets. 











Whilst offering a very wide variety of standard cleaning ensures maximum efficiency and economy of the plant 
equipment, it is BRATBY policy, wherever possible to in operation. The illustrations show but a few of the 
design the machine to meet the particular cleaning specific types of Cleaning Machines designed by 
problem. Careful study of each individual problem BRATBY for individual needs. 


Designed and Manufactured by: 


BRATBY & HINCHLIFFE LTD - GORTON LANE - MANCHESTER !8 - Tel.: EAST 2435 
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BRISTOL. AEROPLANE COMPANY, LIMITED. 
_ - BNGINB DIVISION (RODNEY WORKS) — a 
 PILTON HOUSE, BRISTOL, ENGLAND. meeps 


ih fv oe ll, oes 


4st Decenber, 1954. 


Ne 


Glostics Limited, 
Tuffley Crescent, 
Gloucester. 


t) , f Me 




















Dear Sirs, 


pg give below the comparable it 
> i che wea tron, “Tungsten Carbide ne Onder 
Tet Rride Nozzles when usimaAluninous 


Chilled Iron a 
Tungsten Carbide een a 
Carbon Tetra Soride He sont % 


: : at 
We are sliso forwarding to u wae! saper Ps 
over one used Carbon Tetre So (N22 2 wv 
mination; this nozzle havirJ gyyen us :our a . 
ad ced t a 
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nicht also add that you are f Pi, to we 
in yo blicity campaign as having = 7 ; 
figures M@h thank you for your comoper: 


vs sAISTOL fie 


eo CYLAME io’, 


BUYER. 

















CTB nozzles outlast them all 


Glostics Ltd == 


AGENTS - IMPREGNATED DIAMOND PRODUCTs LTD 


A Ye” bore: Carbon 
Tetra Boride Nozzle 
with tapered lead-in 
after four months use 
with alumina shot. 
Note:—The bore at the 
nozzle throat is only 
wy” larger than when 
new. 


TUFFLEY CRESCENT . GLOUCESTER 


When replying to advertisements please mention the Journal 
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metal 
RUSSELL sawing 


machines 











The Russell Hydrofeed range 
includes : 

e Straight and angular cutting 

models ¢ Automatics ¢ Verticals 

e Special Billet cutting models 


Patented Features : 
@ Interlocking Vices — for easier 
setting ¢ Hydraulic Circuit — : . 
for efficient cutting ~ : : . a 
MACHINE 


Capac ity 


ll” to 48" blades 
S. RUSSELL & SONS LIMITED ® *HYDROFEED’ 
LEICESTER, ENGLAND . COLD SAWING 
Backed by over 40 years’ specialised experience MACHINE 


futormatic 
bar feed 





More output 
per re-grind 
— thanks to 
F.M.! 


During a broaching operation on Rex 448 steel, production of fir tree forms SPECIFY 
on aircraft turbojet discs was stepped ui up from 62 to 880 forms per re-grind of 

the broach by the introduction of Swift R.10 Broaching Oil — an increase of 
1,320 per cent. 

Achieving a standard of finish never before accomplished by any previous 
broaching oil, Swift R.10 is only one of 46 high-grade cutting fluids that can 
help you to attain better results from your machine tools. 


Here are two more interesting speciality oils from the Fletcher Miller range :- 


Swiftcol Heavy Duty Soluble Oil 


This soluble medium often replaces straight oil on specialised cutting 
operations such as broaching, open-type threading and non-intricate automatic 
lathe work. The emulsion is semi-clear, concentrations ranging from 1:3 to 1:15. 


Pale Swiftex Straight Oil 


FLETCHER MILLER 
In distinct contrast, here is a non-sulphurised oil that gets maximum results 


cull Uy fluids 
when cutting high tensile steels and non-ferrous metals of low machinability 


rating. It is recommended for use with jig borers, gear generators and cam lathes. —F@ UR PAR TNERS IN PROD UCTION 


You can read all the f ; na about these and other Fletcher Miller cutting fluids in our 
various publications. lay we send you copies? 








FLETCHER MILLER LTD , ALMA MILLS P HYDE : CHESHIRE 
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Metallicas 
Plasticus Compactii.. 


This rare bird is made up of 
an odd assortment of 
items, all of which, however, 


have three things in common :- 


1. THEY’RE ALL HIGH DUTY SINTERED POROUS BRONZE COMPONENTS. 
2. THEY ALL HAVE AN U.T.S. OF 8/9 T.S.I. (P.V. = 434,000). 
3. THEY’RE ALL MADE TO CUSTOMERS SPECIFICATIONS BY M.P.C. 












If you want components like theseiproduced in large 











Lie E . . . Components are also produced U.T.S. 
quantities, the savings in costs and improvement in quality in Tons Per 
in other alloys including:- 
made possible by having them produced by Metal & Plastic Square In. 
Compacts are worth investigating. Please note we do not STANDARD SINTERED BRONZE 4:5/5°5 
press stock sizes on customers—we prefer to press to GRAPHITED IRON 12/14 
SINTERED NICKEL STEEL 26/32 








their requirements. 


or anew. METAL & PLASTIC COMPACTS LTD 


Telephone: Victoria 4061/2 


xci 


MONTGOMERY ST. 
BIRMINGHAM, II. 
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I must be... 


Durachrome treatment gives a surface of 
exceptional hardness (910/930 Vickers Dia- 
mond) which resists abrasion and corrosion. 
Cylinders, shafts, rams and all heavy duty 
components have a greatly increased life by 
Durachrome application of hard chromium. 
One part or production quantities can be 
treated. 
Estimates and full particulars from 


DURACHROME L? 


171-177, ILDERTON RD. LONDON. S.E.I6. 

Telephone: BERMONDSEY 2883-2884 

CHROMIUM 
SPECIALISTS 


(REGISTERED . TRADE MARK) 


ram |) Durachrorme 


eliminate 
trailing troubles 


Long, trailing leads are a constant source 

of danger and trouble. The EMS Trolley Duct Feed Rail 
enables the actual power supply to move with the machine 
on portable tool installations, conveyor systems, 

movable pendant lights and all similar electrical equipment. 

The system can be extended or modified at will, ensuring 
maximum flexibility, and is suitable for any 

250 volt AC or DC supply. 


TROLLEY DUCT 
FEED RAIL 


E.M.S. ELECTRICAL PRODUCTS LTD 28-32 THE BUTTS COVENTRY Tel: Coventry 61091 Grams: Despatch Coventry 
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REPRODUCED BY PERMISSION OF BOREMASTERS OF KENILWORTH 





) to reporting in glowing terms on accuracy and 


BOREMASTERS OF KENILWORTH, 





ng specialists, give two decisive reasons 


why they use exclusively Newall Jig Borers 


tele}, fel. Bf 


“The initial cost of Newall Jig Borers being very com- 


parable with any other make, together with the fact that 
over a period of six years the total maintenance costs on 
three machines have not exceeded £30." 


SERVICE 
“Our original installation, a Newall No. | Jig Borer, has J t G B Oo R E R 


run for approximately 40,000 hours with less than 40 hours 


a ee eS 


out of service and is still capable of jig boring to .0002 


please addre end riec fo ’°— 


NEWALL GROUP SALES LIMITED 


PETERBOROUGH TELEPHONE PE ROUGH 3227-8-9 
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BONEHAM & TURNER LTD. Nottingham Road, 
MANSFIELD, Notts. phone: mansFre.p 896 


Bea T 


Fine Boring Machines 





B & T Fine Boring Machines are 
available in either single 

or double end types. 
Mechanically operated they are 
of rigid design ideal for small 

or medium size components 
which require machining to close 
limits in either large or 

small quantities. 

Full details will be sent 

upon request. 


Left: Type DE14 Double End machine 
fitted with four spindles. 























AUTOMATIC 
MULTI-SPINDLE 


4 gj 5 and 6 Tool Stations 


Collets, Chucks, Tapping Head,Turret Depth 
Stop, Pre-selector Variable Speed Drive 





TWO WAYS 
OF SPEEDING UP 
PRODUCTION 





HOROMA HIGH SPEED 
TUBE CUTTING MACHINE 


}”"—8” Diameter Tubes. 
1,500—2,000 cuts per hour 
without burr. 

















Telephone: SUNny Hill 2829 





EMBASSY MACHINE & TOOL CO. LTD. 
248, Watford Way, Hendon, London, N.W.4 | ?™svewheclorsaw. 





This machine uses no 
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lan al | 2, E “ 
iA np 70 COLUM 
AIA qiR 10 “ 


Photograph by courtesy of 
Burmah-Shell Refineries Ltd. 








BROOMWADE ... AT BOMBAY 


aids ndustty OIL REFINERY 


This “ BROOMWADE ” type SS stationary compressor and two type 
TS1B dry-cylinder carbon-ring units are installed at the Burmah-Shell 
Refineries at Bombay where they are working economically and 
efficiently. 

“ BROOMWADE ” stationary’ air compressors, ranging in output 
from 2 - 1,000 cubic feet per minute, aid a large number of industries 
all over the world. Portable compressors are also available ranging 
from 60 - 500 cubic feet per minute. 









i {ele ADE. 


Industry’s aid 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “‘Broom’’, High Wycombe 








345 SAS 
When replying to advertisements please mention the Journal 
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STORAGE 
=| TAN 
JACKETED an. 
CHEMICAL 
MIXING 
HEATER 
LEAK TEST 
COOLER 
REACTION 
prise of all types for all purposes 
SEPARATOR We offer an unequalled service in the design and fabrication dumenaaen 
HYDRO of this highly specialised class of equipment. If you have vacuum 
ROAD WAGON any problem involving bulk storage, handling, conveyance or FILTER 
CONDENSE processing of liquids at normal or maintained temperatures, MIXING 
OIL it is possible that we could save you considerable worry, REACTION 
ACID much time and money. ACID 
FUEL JACKETED 








W: B: BawN BYRON WORKS, BLACKHORSE LANE 
LONDON, E.17 ~* LARkswood 4411/4 


& COMPANY LIMITED 














IT PAYS TO COME TO BAWN’S FIRST! 








More and more firms machining 
non-ferrous components are endorsing 
the amazing high production 
capabilities of Wadkin Radial Arm 
Routers. Production times which 
were previously calculated in hours 
have in some instances been reduced 
to minutes! In _ addition, this 
Wadkin, by employing cutting speeds 
up to 18,000 r.pm. ensures a 





remarkably free cutting action and Revolutionising 
an exceptionally smooth finish. The + 

only way to appreciate the enormous machining 
possibilities of this machine is tO sce Machining aircraft components in light alloy limes On 


it in operation. May we arrange a Photograph by courtesy of Messrs. Morfax Ltd., Mitcham. 
demonstration preferably on your 


NON-FERROUS 
METALS 


This Wadkin Heavy Duty Radial Arm 
own components ? Router type L.Y.R. will machine 
practically all the aluminium light alloys 

in cast, forged or rolled forms, also brass, 
zinc, certain coppers and lead, and it is 
also suitable for many plastic materials. 









* 
Wadkin Wadkin Ltd., Green Lane Works, Leicester. Telephone: Leicester 67114 


London Office: 62-64 Brook Street, W..1. Telephone: MAYfair 7048-9 
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METROSIL 


means protection 
against surge 


voltages 





6500V 


bia 
$$$ 


40 £4 sec. intervals 





| _flooov 








t het eet ees 


The non-linear volt-ampere characteristic of Metrosil 
resistors is exploited to provide a convenient means 
of safeguarding all types of electrical equipment against 
surge voltages. Based on silicon carbide, Metrosil is 
usually made in the form of discs, but rods can also 
be produced if required. These standard products are 
stable and convenient in size, standard discs ranging 
from 3” to 6” in diameter. Typical applications for 
Metrosil products include the protection of field coils, 
relay coils and solenoids, instrument relays, con- 


densers, tap-changing switches and power transmission 





lines. Other applications include spark quenching, 











protection of instruments under fault conditions, relay a ee 
sensitivity improvement, etc. Please write for full Relation between ae and voltage for 
iatiensd dais a typical ea Metrosil’’ disc, examples of 
which are illustrated at the top of this page. 
METROPOLITAN -VICKERS 
ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 
N/A202 





Member of the A.E.!. group of companies 
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Call at Stand B.8 at the Production Exhibition and 
ask for a free copy of ‘“‘ Photography at Work”. Printed in 
five colours, this new booklet shows how photography is 
being used by leading manufacturers to increase productivity 
and improve quality. 

If you cannot attend the Exhibition write for a free copy to 


Kodak LTD. industrial Sales Division 


KODAK HOUSE, KINGSWAY, LONDON, W.C.2 















“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more _ resistant 
to fatigue than bolts or studs 
made by the usual method 





POSSILPARR GLASGOW: N 

















The 








The Institution of Production Engineers Journal xcix 







Fitted any good 
unions lately 2? 


























» =i 
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More and more manufacturers are standardizing 
on Enots brass solderless unions because : 


(a) They make a 100% leak proof joint. 


(b) Fitting and assembling costs are 
reduced. 


(c) The range of some 700 compon- 
ents caters for outside diameter 
tube sizes from 4” to 14” and 
for pressures from 4,000 to 
1,000 Ib. per square inch, 
according to size. 

(d) They are specially suitable 
for compressed air and bis 
hydraulic circuits. 


’"“Wldddetaunme 














UM 

















Enots standard pressure gauge (0-160 Ib. per sq. 
inch) fitted with solderless nut and sleeve 
which enables gauge to be tightened into position 
and facing in any required direction without all 
the usual troubles always experienced when 
the gauge is screwed. 





SOLDERLESS UNIONS 


We invite you to send for our catalogue SF854 which also 


includes details of copper, Bundy steel and flexible tubing, 


BENTON & STONE LTD - ASTON BROOK STREET- BIRMINGHAM 6 - ENGLAND 


See our exhibits at the INTERNATIONAL MACHINE TOOL EXHIBITION, OLYMPIA, 

22nd June-6th July on Stand 501, Empire Hall Gallery. We are also exhibiting at the 

PRODUCTION EXHIBITION at OLYMPIA on the 23rd May to the 31st May on 
Stand 302, Grand Hall, Ground Floor. 


When replying to advertisements please mention the Journal 
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THE AUTOMATIC 


PRESS FEED2REEL 
A Good lob Keylat Tarough | 


Stock accurately fed on up or down stroke, allowing 
maximum time for ejection of awkward parts. 5} . i» < 
Suitable for progressive tools as well as simple type. 
Micrometer feed adjustment. Capacity up to 4’. 





THE CLARK AUTOMATIC PRESS FEED 











THE CLARK HORIZONTAL STOCK FEED 
Material unwound by natural spring, requires no motor or 
special fixing. Four sizes available, 12” to 36” diameter coils. 


103 LANCASTER ROAD: LADBROKE GROVE + LONDON W.II Phone PARK 9451/2 INTERNATIONAL 





MACHINE TOA 
EXHIBITION 1956) 


June 22-~July 6 | 
Omen Lonsen 





Rainbow poesia 

| PRE HALL } 

| FRST FLOOR) 
oe 








WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 


Telegrams: Reavell, Ipswich 





Telephone Nos.: 2124-5 


























The 








The Institution of Production Engineers Journal ci 


PRODUCTION FIGURES GO UP 
WHEN FI LM GETS OWN 


Put film to work in your organisation and see 
the difference. See how film helps to quicken the TO WORK! 
pace of production, speed up staff training, and 
create top efficiency. We would like to tell you how 





film is already being successfully employed by 


many major Companies throughout the country SEE inal 


and to discuss the application of this powerful films for hire from the G.B. 


Film Library. 


Make a point of visiting SEE worit jones 


ST A Ni D AY Oo 5 G.B.-Bell & Howell cine cameras 
a 


and projectors. 
ROW D 
at the HEAR ait about the finest 


and most comprehensive film 


: R O D U C t j O N service available to Industry today. 


Experts from RANK PRECISION 


medium in your organisation. 


INDUSTRIES will be there 


EX | a : y i O wl to answer your questions and to 
tell you all you need to know. 

Remember the stand number 

MAY 23-31 enh 


We look forward to meeting you. 








_ 
= RANK PRECISION INDUSTRIES LTD 


CINE & OPTICAL DIVISION - 37-41. MORTIMER STREET LONDON - W.! + MUSEUM 5432 
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stTAND G.I0 AUTOMATION SECTION 


DATA PROCESSING 
THE PRODUCTION EXHIBITION 


OLYMPIA, MAY 23rd - 3st 1956 COMMUNICATION 


Or write for illustrated descriptive literature to 


Creed & Company Limited TELEGRAPH HOUSE CROYDON SURREY (asst) 


LORCO Hydraulic Oils 


are used with 
W oodhead-Monroe 
Fluid Cushion Shock Absorbers 


THE 
LONDON OIL REFINING 
co. LTD. 


ESTABLISHED 1890 





LORCO WORKS 


LONDON S.E.15 MANCHESTER Il 
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~ oO /HOMOCARB 


Drip - Feed 
Gas Carburising Furnaces 





* 


Uniform case depth 


Bens proved uniformity of case depth is one of the several 
reasons why our Homocarb System has been adopted by :— 
Rolls-Royce; Austin; Morris; Jaguar; Humber; International Har- 
vester Co., tc. Surely no greater tribute to efficiency is possible. 





ND now Microcarb Control—a basic advance in the science 
of Heat Treatment of metals. Now, for the first time, surface 
carbon content of work can be automatically controlled as effect- 
ively as temperature. The carbon you get is the carbon you set on 
your control instrument and the control operates during the 
whole of the heating cycle. 
Descriptive catalogue sent with pleasure. 


The Homocarb System will give you better, more uniform products faster and 
at lower cost. And remember there are L & N Furnaces for every form of 
Metal Treatment. 

Our Technical Staff are at your disposal to suit your convenience. 


Meanwhile, literature from Dept. M.M, 


INTEGRA, LEEDS & NORTHRUP LTD. 
138 Broad Street Birmingham |5 
"Phone: Midland 1453/4 Telegrams: Flometer Birmingham 


Works at Birmingham 
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This is an example of All- 
Welded Machine Bed Plates 
manufactured by this Com- 
pany. The photograph shows 
how well the complications 
of modern machine practice 
can be overcome by this 
modern method resulting in 
great economies. 














We can profile cut any shape in mild steel 
from }” to 6” in thickness. Our products 
are’clean cut and necessitate the minimum 
of machining and finishing. They make for 
large economies in reducing the number of 
operations. Send your enquiries to:- 


Bolton Railway Wagon & Ironworks Co. Ltd. 


Telephone e Telegrams 
Bolton 4020 (3 lines) BO LTON * Lan cashire. iiiamemt pimaaiie 








POWER APPLICATION 


at its HYDRAULIC POWER PRESS 


‘best 


© Occupies only 3 sq. ft. 

© Weighs only 10 cwt. 

© Develops up to 12 tons pressure 
© Compact and Sturdy Bui'd 
* 
£ 
. 


Operators hands free at all times 





Extreme sensitivity of Ram Control 
Foot Control 


HYDRAULIC CROPPING MACHINE 
Weighs only 5 cwt. 


RELIABILITY 
AND SERVICE 
Up to |7 tons pressure on the Shear Blade 
Fully Automatic Operation and Foot Control 
Cutting speed up to 34 cuts per minute 

Grip on metal to be cut up to |} tons 

Mild steel bar up to 4" x }" cut at one stroke 
Negligible burr on cut metal 




















PILOT WORKS LIMITED (INCORPORATING M. EDWARDS AND SONS) MANCHESTER ROAD BOLTON 
TELEPHONE BOLTON 5545/6/7 TELEGRAMS TIPGEAR BOLTON LONDON OFFICE 3 SOUTHAMPTON PLACE WCI TELEPHONE CHANCERY 5130 
P1054 
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12’x 12’ x 8’6” Airless Blast 
Cleaning Room with 

3 Centriblast Impellers and 
Compressed Air 
“Spotting” Equipment. 
The 10’ dia. Power 
Traversed Bogie carries a 
10 ton load to the 
Power Rotated Floor. 


The Power Operated 
Rise-and—Fall Door 
together with Bogie 
Traverse, Impellers, Shot 
Return and Reclaim 
System are sequence 
controlled by the ‘Push 
Button’ Starter Panel. 


Dust Control by 
“Spenstead” Rigid Screen 
Filter and Clean Air Fan 
complete 





A FIRST-CLASS INSTALLATION 


SPENCER AND HALSTEAD LIMITED 
BRIDGE WORKS OSSET YORKSHIRE Telephone: OSSETT 821/4 (4 LINES) 


We are : . LONDON: EPSOM 2201 : BIRMINGHAM: EDGBASTON 1539 
not far aqway GLASGOW: CENTRAL 5909 : MANCHESTER: DENTON 2934 
P, 1646 
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“up in 
the air 


‘Up in theair’ the sterling character 
of the air line pilot finds 

expression, but it’s the ‘down 

to earth’ qualities of a YCOL casting 
that give ‘well-founded’ reliability. 
Made in a modern foundry 

planned for the quality 

production of non-ferrous sand 
castings up to one ton in weight—in 
gunmetal, phosphor bronze, manganese 
bronze, aluminium bronze and 
aluminium alloy—with a reputation 
for purity, uniformity and durability. 


Illustrated is a special 
valve body casting. 


reliance on always well founded 


WHYTE & COLLINS LTD., KELVIN WORKS, FENTON, STOKE-ON-TRENT. 
$M/YC2514/55 
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HAVE YOU HAD YOUR COPY ? 








if it can be Riveted... 


HERE IS HOW YOU CAN SPEED UP THE JOB—AND CUT COSTS. 


If you produce riveted assemblies where speed in operation 
and a neat appearance are as important as a properly formed 
rivet head — it will pay you to investigate T.T. Rivet Spinning 
machines. The wide range of machines available are suitable 
for rivets in all sizes up to 3/4 in. diam. mild steel. It includes 
bench and floor models, air and foot operated and ‘‘ Duplex ” 
spinners for heading both ends of pins for hinges, chains, etc. 


Write for full 
details and latest 
literature. 


RIVET 
SPINNING 
MACHINE 


R.S.5. MD. AE. 5/16 in. 
capacity. Air operated 
Duplex Model with air 
operated vice. 

Ask for a demonstra- 
tion. Full technical 
advisory service avail- 
able. Samples of articles 
would be appreciated. 


TURNER 


MACHINE TOOLS LTD 
63-68, PRINCIP ST., BIRMINGHAM, 4 














FOR ADVERTISEMENT SPACE 
in this Journal 


PLEASE CONTACT 


T. G. SCOTT & SON LIMITED 


Crown House, 143/7 Regent Street 
London, W.1 


(Telephone: Regent 3891) 


RATES AND FULL CIRCULATION 
DETAILS ON REQUEST 
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Perlift automatic vapour degreasing is 


os 
absolutely safe ; there is no danger to 


the operator. TRIGHLORETHYLENE 


elt} 
Perlift is economical. Total enclosure Gof 
conserves trichlorethylene and fully auto- 
matic operation cuts labour costs. 
uf See the 
¢ PERLIFT 
: on Stand No. 413 
ond 192 Production Exhibition 
Olympia 


23rd to 3ist May 














Perlift is a wise choice, eliminating 
possibility of human error and speeding 
output. 




















The Perlift 1s fully enclosed 
and consists of an evaporating 
tank with a thermostatically con- 
trolled electric heating system, a 
vapour chamber and an electrically 
operated platform hoist. Operation 
consists of placing work on the plat- 
form and pressing the starting button. 
Completion of degreasing is denoted 
by automatic opening of the sliding door 
and a bell signal. 


PERLIFT 4 somatic 


The Perlift is available in 3 sizes. 














Platform Size No. || No. 2 | No. 3 
Length/in. 40 60 80 
Width / in. 20 25 25 
Height /in. 20 27 29 
Solvent Volume/gal. | 3) 5} 6} 

















ELECTRO - CHEMICAL ENGINEERING CO. LTD. 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY Weybridge 3891. 


Associated with Efco Ltd., Electric Furnace Co. Ltd., Electric Resistance Furnace Co. Ltd. 
Rainbow 
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A vital part 
of production 


Two hands belonging to a skilled worker. Where would 
the drive for more production be without them? They 
deserve the best press guards made today. And you have a 
right to expect that your consideration will not result in a 
fall in output. The answer is, of course, the “Fastrip”’ 
Synchronised Guard tor more production and greater safety. 


j. P. UDAL Ltd 


INTERLOCK WORKS, 
COURT ROAD, 
BIRMINGHAM, 12. 








Telephone ; CALthorpe 3114 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


~ &® ia 
y" or «= 


@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE MAINTENANCE TIME 
AND COST 







@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 


@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 


Standard Size 
18” x 18"x 4” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD. LONDON, N.W.8. 


PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 











replaced 
promptly and 
bs accurately 





We supply Spurs, Spirals, 
Bevels, Worms and Wheels, 
complete or from customers 
blanks. 

Your enquiries wil! receive 
prompt and reliable 
attention. 


RELIANCE GEAR & ENGINEERING CO. (SALFORD 


REET 


1 & 






"Phone: ‘Wekirgham 1030 
"Grams: Radyne, Wokingham 



















@ 20:1 VARIABLE OUTPUT 


TRANSFORMER R A DY ."] E 


@ ONLY 2ft 6ins Wide Sa 


Ife 92ins Deep 2ft OF ins high 
@ RUGGED CAST CASE M 
@ VALVES RUNNING AT '? 

HALF RATING FOR LONG 

LIFE and 
@ RATED TO BS. 1799 

3 kW Bench 
= 

Induction heater 








Full details from 





radio heaters Itd 


WOKINGHAM «+ BERKS + ENGLAND 
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THE 
1956 


PRODUCTION 
EXHIBITION 


sponsored by 


The Institution of Production Engineers 


OLYMPIA “Si LONDON 
May 23rd—31st 


except S unday 


The National Exhibition of 


Research and Production Techniques 


sections of the exhibition are based on:- 


Scientific Research Nuclear Energy Automation 
Training and Education News Methods Metals and Materials 
Work Study Aids to Production Design 
Standardisation Technical Press 


Concession Tickets 


are available for visits of staff and trainees—write or phone for details 


THE PRODUCTION EXHIBITION - 32 MILLBANK LONDON SW: - TATe Gallery 8134/8 
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Ciwsax who pioneered the small diesel fork lift 
trucks now'so widely used throughout the world are introducing 
an entirely new range to be known as the ‘SKy-ZONE’ series. 
These new trucks, which incorporate many of the most notable 
developments in automotive. engineering, will be shown 
at the B.I.F. and Mechanical \® Handling Exhibition, 1956 
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